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ABSTRACT ^ • - 

This document applies the tools of economicr 
(consumer choice theory, wage theory., and- collective choice) to 
develop an economic theory of learning. It examines the choice 
process of acquiring knowledge. The choice of one pro-gtam (physics) 
over others (history, math) is clearly important in that physics 
knowledge and history knowledge cannot be considered as perffect 
substitutes in either a utility or production sense. Unlike 
conventional studies in the economics of education, the authors 
examine the ground between empiiical demand studies for education and 
the studies that assume kpowledge embodiment (human capital) . Thus, 
student and faculty choice is examined that is internal to a - 
university. Some questions considered are: What are the iTnpacts of . 
different student aptitudes on curricular choice and the decision to 
switch majors? What effects do student evaluations and varied, grading 
schemes have on vthe learning process? Why do educational innovatiofts 
appear to be ineffective? What are the choice implications ^f 
academic freedom? What are the causes and effects of grade inflation? 
Can faculty performance be evaluated? A variety of ev^idence is used 
to support models of student and faculty choice. However, the mam 
thrust of this document is in developing a theory of learning based 
on economics and public choice. (Author/KE) 
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ABSTRACT ' • • ' 

* ' ' ' ■ 

This research' applies the-^tools of economics (consumer, choice theory, 

w^ge theory, and collective choipe) tD develop an E conomic Theory of Learning . 
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We examine the, choice process of ^acquiring knowTe^e. The choice of one prograrti 
(phystcs) over others (history, math) is clearly important- in that physics 
know.ledge and history knowledge cannot-be considered as perfect substitutes in 
either a'utility or production sense. Unlike* conventional studies in the- 
economics of. education we ekamine the ground between empirical demand studies 
for education 'and the studies tl^at assume knowledge embodiment (human capital) 
Thus, we are examining student and faculty choice internal to a university. 

l4e consider questions such ^s: "What are the impacts of different sti'dent 
aptitudes on curricular choi c% and the decision to switch majors?" "What 
effects dc Student evaluations and varied grading schemes have on the lArniog 
process?*' "Why do. educational innovations appear'to te ineffective?" . "What 
are the choice J mpl 1 cations of , academic freedom?" "What are the causes and 
effects of grade Inflation?" "Can faculty performance be evaluateyJ?" A 
variety of evidence is used to support ^our models of student and faculty choice. 

Ho\veyer, the main thrust of this research is in develop1ng\a theory of learning 

t \ ~ 

'based on'economlcs and public choice. ^ . 
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CHAPTER I 
INTRODUCTION 

Conventional /discussions of the economics of education are- concerned with 
such questions as: What. is the rate of return from education? What impact 
does education have on' labor force parti cipaftion, fertility, marriage, and 
household production? How does education affect economic -growth, relative, 
growth rates, and trade patterns amorvg countries? Note that these que^ions 
consider education in an ex' p.ost facto sense.^ That is; they examine the behav- " 
ioral implications of the embodiment of education, human capital. They do not 
study the process of acquiring education. Moreover, ed^ication, like physical 
capital in growth theories', is often" treated as a homogeneous "glob." or "putty."' 
Opposite tho education eni)Odiment studies are empirical studies of the demand 
for education" that'/consider such constraint;^ as tuition, income, and ability. • 
Again, these studies do not treat. the process of acquiring knowledge, but 
rather tne decisi-on to go to college oi: not to go to college; they are not 
studies of the consumption behavior once .in an institution. 

This book examines the choice process of acquiring kna/ledge. The ' 
choice of one program (physics) over others (history, math) is'-clearly important 
in that physics knowledge and history 'knowledge cannot be considered a:> perfect 
substitutes in either a utility or production sense. Unlike the conventional ^ 
studies outlined above, we are' concerned with behavior wi thin an educational- insti 
■ tution, tne ground between that treated in empirical d.emand studies and. in studies 

that -assume knowledge embodi-nent. We feel tJiis book offers a new con'.ribution .0 
^. applied'aconomios, though wo are somewhat puzzled that economists havf not pt cvi 
explored this area. Perhaps they hjUMe stressed the similarities rath'-r than- 




dissimilarities of human and non-human C^^ital. Human capitali unLike non- 
human capital, cannot purchased instantaneously in the capital market, nor 
once acquired can it be transferred readily. In addition, the constraints on 
acqufsi tion* gire niore complex *than *^the income or wealth constraints that operate 
ip stock' markets. \ . ^ 

While some of the models' we develop (for example, the student sovereignty 
model) can be generalized to accomodate several alternative institutional 
arrangements, we have focused on American insti-tuti ons of higher learning. ,Our 

.analysis 'of the behavior of students and faculty would be different if we 
considered the educational Systems of*Qreat Britain or France or the Soviet 
Union.. Thus, in one' sense'/ this took could be titled An Economic Analysis of 
Internal University Choice ,- 

We shall consider such questions as: What are the impacts of different 
student aptitudes and initial endowments of knowledge on student achievoment 
leveTs and curricular choice? Wh^it effects do student evaluations aYid varied 
g^adinc, schemes have on the learning process? What are the causes and effects 
of ".grade inflation?" Why do educational innovations appear to be ineffective? 
How ca.^ faculty performance be evaluated? * • ^ ' 

Some may think we are presumptuous to title this book An Economic Theory 
Of Learning . While we do not claim to be experts in psychological learnitng 
theory, v>/e have -surveyed a number of learning theory texts. We agree with others 
[35, 34] that there are two main schools of thouc}ht: the Gestolt or Cognitive 
School jnd the Lehaviorist or Connecti onist School. Parallels tb econonic 
ttieory cun be seen^in each. 

Trfe r>estalt theory, as represented by Wertheimer [76], Lewin [41 ], and 

. Tolman [6/], Velate learning behavior to an individual's goals,, personality, 
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drive, life space, and environment. Lewin's concept of a lif£ space, defined 
with topology and vectors, can in sone sense be, identi fied with the economists^' * 
preference niap\ tqt Lewin uses the notions of positive and negative valence 
rather than utility. Hull [36] derives theorems sirfiilar to axiomatic ^hoice 
theory and describes habit format|,on using the notion of diminishing marginal 
rate of return, HullS notion of intervening vari^les (habit, drive, incentive 
motivation, and excitatory potential) is similar to the notipn of utility,^ A 
dominance axiom is found both in economics and in Hu>]Vs habit-family hierarchy. 

While economists and Gestalt psychologists mav share intents, there are 
perhaps more dissimilarities in specific questions .and methodologies, 'Psycholo- 
gists are interested in the dynamics of choice --they '-attempt to explain habit 
formation,* retent.iony and forgetting, Thif contrasts to the economists' 
comparative, statics approach. Many of the psychplog' '^'s' mental experiments 
are fraiv.ed in a controlled laboratory. The econon^ists' notion of substitution 
or opportunity costs of choice is not as prevalent in the psychologists' 
thinking. For example, leisure is not incorporated in the psychclogi cal models, 
althcggh it is inplied in the discus.6idri' gf retention as related to stimili 
timing. Perf^aps. this is a cost of a dynamic view of choice as-^posed to a 
comparative statics v-iew. In s-ummary; the Gestalt or Cognitive School 
encounters problei.is similar to tho'se encountered Dy an lexternaT observer 
attempting to measure an individual's opportunity costs. This problem is tradi- 
tionallyone that falls under the London School of Icnnomics and is succinctly 
prescniod in Buchanan's Cost and Choice [12]. ^ 

On the' other h^nd, the Behaviorist or ^onnectionist tradition, represented 
by Watson [ 74 ], Skinner [ 56 , 57 ]. and ^stes [ 27], is more concerned with 
beiiavior per se Uiun with attempts ,*to develop thwries of choice or to define - 

10 . ' . * 



intervening variables. This school, in using the stiijiulus^response model, is 
able to define and measure stimuli and behavior.- *There is no need tcintro- 
duce intervening variables (habit, drive, excitatory potential), abstract 
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concepts which are immeasurable except as observed behavioral responses* 
The stimulus-response-reinforcement inodel is similar to the economists' 
behavioral framework of penalties and rewards. For example/ Skinner, in dis- 
cussing various forms of reinforcement, describes ordinary wages as fixed- 
Interval reiaforcement and piecework as fixed-ratio reinforcement--both ^control 
economic behavior [57]. This viewpoint resembles econometH cs. l.The Behavior- 
ist approach ;is maniffsted^ in such models as behavtofimodiff cation,' cla?sroom- 
conti agency management, competency-based 'cuuricul a, performance criterion 
reference testing, arrd mastery learning • We shall examine ^me of these 
models in Chapter II, "Student Choice." 

While the BehavioristN tradition may be more compatible than the Gestalt 
tradition with an economic frarnev;ork^ there are some major difference's. • — 
Perhaps the major distinguishing characteristic is that our economic theory of 
learning does not rely on the social engineering concepts or the deterministic 
\framework represented in Skinner's popyTar book, ■ Walden Vl [56]. The' a 

individual student or faculty member /in our 'models is not viewed as an academic 
'^robcft responding mechanistically to stimuVi, past and present. We accoH the 
individual a preference and choice alternatives/ The student or faculty member 
can, therefore, choo se from a range of options or^cti vities, only. some of 
which are defined as learnitig or education. In subsequent .discussions we shall 
emphasi2e thutv^ur models arc not intended to predict behavior for a single, 
individual, but rather to consider behavior at the marg in. 

Second, ouf. approach differs from U^ al den \\^ in 'that we do pot d^efine 
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what constitutes' "good" or "bad" behavior or learni/ig. Psychologists have duvoted 
considerable effort tc> educational measurement theory and techniques. To 
develop connetency-based curricula, it is necessary to def i ne *and "objectively'^ u 
measure knowledge. We discuss tfle collecti.ve choice problems o.f so-called^ 
"objective" tests in Chapter III. We bypass this issue by simply defining 
knowledge in terms of individual professors' preference functions. We do not 
a-ssume there is a "truth" function that is similar to some economists' -notion 
of a "Social welfare function." Moreover, wfe examine learning in an environ- 
ment of "academic freedom," operationally defined as the individual professor's 
preference^! his definition of knowl'^dge) in determin«j|g what he teaches and 
how he ranks or evaluates students. -Therefore, we do not assume that students 
or professors are "searching for truth," a highly nebulous concept. 

Third, we, think in some* sense our models of learning are more general 
thaft' the psychologists'. - In Chapter III, "Faculty Choicer," w6 consider the 
stinjli that induce faculty behavior which in turn stimulate studen^^esponses . 
That is, rather than arbitrarily consideVing a range of stimuli that induce 
slludent responses', we view the choice process of the 'professor (in terrts of 
teaching- versus research activities, the incentives to innovate, etc.) as 
stimuli inducing student response. We also examine student responses and their 
effects on faculty behavior. We take into account the total environment, <■ 
including the student/ faculty choice between scholastic and non-s.cholastiC( > . 
.(that is,' leisure) activities. Income, like knov4ledge, determined by the ' . 
wage- rate (abilities) and the level* of effort devoted to working Cschplastic ^ 
activiUes^. Our analysis -Is^not coiTducted in an arbitrarily cpntroMed 
•environment, like a class rooi^f'Where le'.mnng experiments lake place, but in a " 
more realistic eljvironnent in which we examine the trade-affs available 



tathe student and professor between leisure and achievement. The psychologists 
do not explicitly introduce the overall time constraint which forces students 
(or professors) to choose between scholastic activities and' non-scno'^astic 
activities. On the other hand, their definition of learning is mre general 
than ours, since we bound knowledge by constraints imposed by individual 
•professors. 

Ihe Gestalt or' Cognitive SchpoVs .ji or intervening variables is 

t 

.likened to the ecnomists' notion of a preference map. The difficulty of the 
•.Cognitive School is perhaps best reflected by the term given to the other 
schodl— Behaviorist or Operationist. In other words, hypotheses of the Gestalt 
theory are not inherently testable as are those of the Behaviorist theory. 

We treat student choice within the framework of ordinary consumer der.and 
theory and models borrowed rrom wage theory. Our approach thus concentrales ' 
on the constraint side of the choice calculus by^ implici tly assuming prefer- ^ 
ences do not change. This assumption may be curious and unrealistic to some 
who w-^uld argue that changing preferences and attitudes is what higher educa- 
tioh is all about. We treat the student as moving through a field of choice 
defined over various bundles of knowledge orccurses (economics, psychology, 
history, etc.) as the student expends effort. Since this assumption is cruciil, 
we shall off^r further explanation. ^ 

First, Buchanan has convincingly argued that one definition of economics-- 
"a science oi choice" — is self-contradi cto»^y "Choice, by its nature, cannot 
be predetermined and remain choice** [14 » P- 47]. In this jok we are concerned 
with hypothes^es about behavior rather than the pure logic of choice'l In 
Buchanan's words: 

The fact that hypotheses refer to behavior of mat^y actors grt^atly 



facilitates the predictive scientists' efforts. He need only 
make predictions about the behavior of the average or representative 
participants in the processes tt.at he observes; he need not hypothe- 
size about the behavior of any single actor. Hence, even if non- 
economic" elements" dominate the behavior of some participants, given 
certain symmetry in the distribution of preferences, the hypothesns 
derived from the absract theory may still be corroborated [15 , p. 53j. \^ 

'Thus, we are concerned with behavior of the representative person at the margin. 
So long as the effects of constraints on choice behavior swamp the effects o? 
preference changes at -the margin for some individuals, our hypotheses about 
behavior^ be tested. On the other hand, it is not that we feel the psycholo- 
gists' attempts to specify the nature of preferences are not desirable (the 
importance of these is stressed by the London Schocfl of Economics tradition), 
but operationally it is difficult if not impossible to define preferences 

externally. ' f 

Second, consider students who-switch broadly defined curricula fron their 
freshman to senior year, a phenomenon that occurs, on average, for four out of 
ten students who graduate. One could argue that chis behavior occurs because 
students' preferences change or that the realization of ability or time con- 
straints force students into other curricula.. Suppose we find that, on average, 

# 

students who switched had margina.1 or 'below average grades. At the same time 
assun-.e a survey instrUir,ent reveals that Students stated they switched because 
of a change in preferences. Should switching be attributed to a change in 
preferences or the realization of bin(^ng constraints-^ Consider a student who 
decides to major in engineering. After takimj a nunfcer of courses he di'.covors 
something sinilar to price discrimination-he finds that he is devoting norc 
tiiiie and receiving lower grades than his average fellow classmate. This situu- 
tion is analogous to a consumer who discovers he .must pay a higher price* than is 
marked, and at^the samj time t*<e salesman (faculty) tells, him he is stupid to 
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make the purchase. After repeated experiences it is likely that the student 
(consumer) wilLlower his demand {change his preference) for the good and 
substitute (switch)- courses (goods) for which he will not be discriminated . 
against. 

The above example attempts to determine whether the rank ordering for 
curricula has changed (preferen.ce change) or whether there is simply a realization 
that the initial choice is.be^ond one's fe_asii)le set. This situation is parallel 
to voting patterns, at poli,tical conventions. Initially the voting may span 
^ \ large number of platforms, but th*e realization that some alternatives are 
• beyond the feasible se't leads to a collapse in the number of alternatives and 
the switching 'of votes. ^ Given the current state of th\ art, the testing of 
either hypothesis is difficult, to say the least. 

Finally, our third argument in defense of using ordinary consumer demand 
theory 1s perhaps most convinciag for economists. We see no intrinsic reason 
why education as considered in this book is radically different from other 
goods and serviced covered by ordinary consumer theory. If the demand curve 
does not hold for' education in the disaggregate (economics, psychology, engin- 
eering), then it is not likely to hold for education in the aggregate Uhe 
empirical demand structu-res that consider such constraints as tuition, income. 

and dbility). . . - 

In Chapter II the choice calculus of the individual student i? discussed; 
we develop in some detail the very general behavioral assOmptions iindergirding 
the economic approach to learning. The model in a sense is. the closest to the 
stimulus-response model of psychologists, but is developed in terms of consumer 
dem'and theory and' models borrowed from wage theory. We also discuss the 
gradimj system as an allocotion mechanism, the leaure as a public good, and 
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the effects of considering knowledge as an inferior good. 

Chpaters 1 1 1,' IV, and V deal exclusively with faculty choice. We deal 

^ith the difficulties of defining "good teaching," the value cf screening, the 
influence of the fiscal crisis on faculty behavior, - and "grade inflation." We 
also consider incentive systems and ^the faculty's choice between teaching and 
research. In Chetpter VI -we analyze the public benefits argument for "public" 

•education jand why students may be learning less in college than these arguments 
indicate.' Chapter Vll considers some public choice problems raised by the 
growing popularity of multi disciplinary programs. The final chapter summarizes 
the hypotiieses developed ^rhoughout 1;he book and offers concluding conr,ments. 
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•CHAPTER H: STUDENT CHOICE 

Each year colleges and universities expend substantial resources to 
gather information on students'- attitudes, preferences, and opinions. Educa- / 
tional psychologists and counselors' feel that such information is valuable to 
students i.n curricular and occupational choices. In spite of counseling nearly 
half the students switch broadly defined curricula groups before obt^ning 
a degree" According to educational psychologists the switching is due to 
dynamic changes in student preferences. Howevt \ it is difficult or impossible 
to treat vari-able preference-oriented arguments operationally. We will" 
examine student curricu'lar choice within the framework of ordinary consumer , 
domand theory. This 'chapter proposes a theor>r of , choice based on the max-imi- 
zation of utility subject to time and ability constraints. 

The major thrust of this chapter is to develop a choice model based on 
"limited student SDvereignty." "Student sovereignty" alltws students to operate 
in the absence of such constraints as entrance exams, course requirements, 
and a minimum grade point average. We also assume a tutorial model in which 
the teocher is perfectly responsive to student preferences. These assumptions 
•(the absence external constraints and tutorial instruction) will be relaxed 
to examine some comparative statics results. 

ft 

^ The Student Sovereignty Model ^ 

Preference Structur e 

An axiomatic student indifference map has been constructed elsewhere 
[62 ]. Briefly, we assume that the comparability and transitivity axioms 
hold. Moreover, the dominance axiom (more of a good is preferred to less) 



is analogous to aspirations in the student choice model. Finally, we assume axion 
that guarantee convex* ty of the indifference curves: the in'creasing personal 
rate of ^ubsti tution and continuity of substitution. * 
The educational course space which a ^student confronts encompasses all 
courses of knowledge* A student may not aspire (prefer cnore to less) to. 
knowledge for its own sake but may aspira to the accompanying prestige or 
income benefits. Furthermore, the comparability axiom nee^ not extend over 
Ihe entire field of knowledge. We dc not assume that students seek a global 
optimum; the analysis is not .altered significantly if we assume only a local 
optimum. A course-in quantum physics may notsbe^ reWvant to a student's field 
of choice if he has no experience in or awareness, of the course'. A studentV? 
field of choice at any point in time is conditioned by his preceding e/posure 
and knowledge attainment. ^ 

r ' ■ . 

Aty iijiable Set 

The distinction we. make between aptitudes and achievement is fundamental 
to the analytical techniques employed here. Aptitude is defined as a leerning ■ 
rate . Achievement is 'defined as"a stock of knowledge the studerrt has at any 
point in time. Unfortunately, statements about a person's "brightness" or 
"dumbness" fail to make this distinction. An individual with a low aptitude 
may have a higher achivement level than a second individual with a higher 
aptitude, if the first individual <levotes relatively more^ime to scholastic 
activitits. We asstime that any college student is able to master or achieve, 
any particular course, concept, or "bit" of knowledge, given enough tine. 
^Obvioubl>, the time expenditures will vary for individuals of vorying 
aptitudes. 

The student choice model defines an individual student's utility function os 



12 



U^=U(X..E^) . (1) 

where: ., 

J X. « student i's achievement* of ^ composite knowledge good; 

E^. * the total level of effort or time expended by student i in achieving' x:. 
We assume that knowledge, X^, is*a normal good and scholastic effort, E. , a normal 
bad such that the marginal utilities of X^ and are: 



Ux > 0 ; Ue < 0 

We assume that is some conposite knowledge good— a course bundle. A course 
bundle is comprised of various fields of Knowledge (social science, natv^} 
science, education etc.) such that X = (x^ Xg,.... x^)J 'We also assumc^a 
composite aptitude B sucli tHat B,= (b^, b^,.., b^) where the subscripts 
index the specific aptitudes for various fields (x^...x^). A student's, achieve- 
ment of a composite X^ is a function of his tcomposite aptitude (B^) and the- 
level af effort or time (E.) devoted to scholastic activities.^ The rate at 
-which the student transforms effort into achievement (B. ) can also be con- 

# 1 

sidered a function of factors other than a student's aptitude. We shall exairrine 
these factors, including faculty ability, in Chapter ^11. For expository 
^purposes we focus only on the aptitude of student as determining. B. in this ' 
chapter. 

The general form of the production function or learning function is: 

X, = B,E, . (3) 

Alternatively we could assume some initial achievement or initial endowment 
A. so that: 
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In either case, the first order conditions^ for Utility maximization aye: 

r ft 

X ' 

The more general model in the absence of a composite knowledge or composite 
aptitude is: - 

X ~ (x-j > Xg J • • • > x^) 

B = (b^. bj ^ (6) 

E = (e^, .e2,.'.., e^) 

where l...n index fields of knowledge 
such that. first order conditions for utility maximization are:' 

or - -"z 

• « 

/ 

" ■ 

The- first order condition for utility maximization is that the marginal 
rate of substitution of a student's -effort for knowledge achievement that he is 
willing to" undertake equals his ability (b) to do so. 

We shall first discuss scholasti<: choice in tennsof a composite know- 
ledge good (X) and a composite aptitude measure (B) usin^ equation 4.* 
Consider Figure II-l, which il'lustrates the utility maximization of a student 
Implied by equation 4. 



ERIC 



20 



14 



Student 

Achlevfenent ^1 
(x) ^ 



^.VlGURE 1 1-1 




Scholastic Effort 



The prior achievement' level of student i is X^, represented by A^. in 
equation 3. Student i's composite aptitude (B^) represents his "ability" 
to transform effort (E.) into achievement (X.). Given student i's preferences 
(I.), h? will expend e] effort to achieve xj of composite knowledge. By 
determining student i's utility maximization effort level we have also determined 
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the student's level of leisure. The student faces a total time constraint T, 
which can be allocated between scholastic effort (E^) and leisure (L^.) such 
that: 

L. T - E. * (8) 

Having determined the amount of effort (time) that a single individual 

will devote to scholastic activities, assuming a composite knowledge and 

aptitude, we can examine in more detail a student's allocation of scholastic 

effort (E) among alternative fields of knowledge (x^, Xg x^^). We consider 

only the -existing state of knowledge, not the generation of new knowledge. We 

shall' also restrict the student utility function. To simplify the analysis 

n 

we assume an additive utility function U(X,E) such that U = (^x. ) + V2(E) . 
This allavs us to examine student choice within a particular time constraint (E). 
In essence we divide-student choice tnto a two^stage process. The first stage, 
equation- 4, determines the level of effort the student optimal ly chooses. Having 

determined this level, we examine the choice of bundles (x^, x^) that the 

student chooses, given the time constraint (E). Admittedly, this assumption, 
is arbitrary; ideally we should handle the two stages simultaneously. The 
comparative statics results, however, are not altered. We caution the reader 
to be aware of the restrictions of the additive utility function. 

We will also examine only a two-good model. The assumption of two goods 
(X^ and is not terribly restrictive and can readily be generalized'. The 
definitions of the two fields, x^ and Xg, are somewhat arbitrary. They can be 
curricula, for example, natural science (x^) and social science (X2), or courses 
within a curriculum, for example, economics (x^) and sociology (x2).' Given a 
level of E^. , we define the student utility function as: 

. = U(x^. xg) 
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we assume each field has an associated aptitude (t)) such that. the procluction or 

learning functions for and are: 

• X, = b,E, ' ' . ■ (10) 

111* 

(11) 

Xg = bgE^ 

The previous section defined the time constraint (E^) for ituclent i so that we 
can write his constraint as: / 

• " h^l * V2 I . ^ (12) 

Using the Lagragian multiplier we can defihe the constrained maximization 
problem as: • . 

U..= U(x^'. + x(E. - b^x^ - ^Xg) ^ (13) 

The first-order conditions are: 

• • ^x b - * ' 

Jl. _L • (14) 

The above equation demonstrates that a student's willingness to sbustftute 
x^ for X2 (personal rate of substitution) equals^ his'abi litj to substitute x^''^ 
for X2 (ars), given his relati ve' aptitudes', b^ and l^, and effort (E). /This 
formulation is equivalent to the consumer's constrained'maximization prdb-lem: 
courses or fields are "goods," aptitudes are "prices," and study time or effort 
(E) is income. The value of -x is equal to the marginal utility of leisure. 
The students can choose a bundle of coum&es.or fields (x^, Xg)'. To avoid 
notational confusion we denote a bundle of courses or fields as Z(x^, x^). 

The above conditions' are illustrated in Figure II-2, Assume the origin 
represents, a student's past achievement levels, and x^. (We shall call the 
student Albert, to remind the redder that he is an individual student.) Given 

23 
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* some arbitary time constraint (for example, a week) and the portion of tne week 

that Albert devotes to scholasjtic activUies (E), we can de'termihe the course 

bundle he achieves. If he devotes bis effort solely to he achieves the 

bundle l^'i^^* Xg). If he dfevotes his time solely to he achieves bundle 
0-5 

Zg (x^, ^g)* Alternatively, he , can achieve any combination pf x^ and x^;. referred . 
to as course bundles Z, along the line Z^ - Zg, depending on his effort allocaj 
tion. hgure II-2 represents Albert's feasible set, given a scholastic effort ] * 
constraint the slope of the boundary represents 'Albert's abiliiy rate of 
substitution* (ars) of x^ for Xgv It is important to distifTguish between 
levels 0^ aptitude and relative aptitudes (ars). A proportional increase ^n^he 
Tevels of aptitudes far x, andV would be represented by a parallel shtft out- 
ward of the boundary without a change in the slope of the boundary. Alternatively, 
if Altjert devotes more time to afcademia activites (less to leis-ufe"), mai^- 
'taining the same levels of ajatitudes, a parall-el shift of the boundary would 
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result." i 

• . / 

* Note that the bundle Albertchooses depends on his rfelative preferences of 
x^ and X2. Our previous assumption of dominance (aspiraPtions) guarantees the 
choice will be on the boundary. Albiert would prefef to attain a bundle like Zg. 
However, it Is beyond his attainable set, defined by his aptitudt level and 
chosen effort expenditure. Wte f^ve previously assumed his time allocation (T) 
between leisure (T, ) and academic activities (£') maximizes his utility. 

Suppose Albert's preferences are such that he chooses the course bundle 
Z^t which m<aixmizes his satisfaction. JS\ external observer may feel that Albert 
"should" choose Z^ or Z^ to maximize knowledge. We assume that Albert's tutor 
automatically responds to Albert's wishes. Again, bear in mind that there is an 
absence.^of coure requirements, grades, and other institutional constraints. 
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FIGURE 1 1 -2 



Field (Y,) 




Field (xg) 



The Lecture as a Public Good 



Let us now consider an additional student, Isaac, and the tutor, Plato. 

Assunc Albert and Isaac have identical preferences, prior achievement levels 

» »■ 
(that is, start at the saine origin), and aptitude levels for x-j and x^. This 



world-of-equals assumption is illustrated in Figure I I -3. 
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(x^) *1 



FIGURE 1 1 -3 




CX2) 



Figure II-3. is, similar to an ^dgeworth^box, except that the Edgeworth box 
deals with private goods* The diagonal Zq - Z represents alten]ativ,p public ^- 
good bundles (x^, Xg).. If P^ato offers. bundle Zg, Albert iSnd Issac have equal 
ofvportunities to attain it: u^(x^, = 9j (x^. ^\)' Plato's tutorial service 
is a pure public good in production; that is, any number of students (n) can be 
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added to Plato's classroom without diminishing any student's consumption of 
knowledge, given th.e "world-of-equals" assumption. In addition, since we assumed 
students have identical preferences and student sovereignty determines which 
bundle Plato offers, each student in the class is maximizing his sati«^ faction. 
Note that, given the world-of-cquals assumption, tutorial arrangements are not 
effici^ent. The addition of Isaac halves the average .instructional cost. W6 
can define the average cost function* of knowledge achievement as A.C. = g(^) » 
wliere c is Plato's salary and n is the number of studonts in the classroom; 
the marginal cost for each additional student is below the average cost. This 
production and cost function should lead to massively large lectures and few 
universities. We do not, of course, observe lecture classes as large and as 
frequent as would be deduced. By relaxing the world-of-equals assumption, we 
may discover why relatively small classes and a relatively large number of 
colleges and universities exist. 

Pi f f e rent i a 1 P re f e r e nces ^ ■ ' ^ 

In the above discussion we hav^ assumed identical preferences. Therefore, 
it<inakes l.ttle difference who directs Plato to offer the desired course bundle. 
A student association, despotic or democratic, would order the same bundle, even 
under a unanimity rule. 

Figure II-4 illustrates a two-student model where Albert and Isaac have 
identical abilities but different preferences. Given Albert's preference 
structure, the bundle Z2 is conprised of (x^) and (X2). The points (bundles) 
between and form a contract or conflict curve. As the course offering 
moves from tow&rds Zg. Albert's level of sat isfaction increases at the 
expense of Isaac's satisfaction. Course bundles on the diagonal outside the 
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range - 1^^ will not be offered since both Albert and Isadc ar€ better of 
with moves from t^ Z^ or Z^ to l^- The range Z^ - Z^ is a conflict curve, 
since one student's satisfaction cannot be increased without decreasing the 
other student'? satisfaction. ' The structure of the student government is now 
critical. If Albert is the despot (his preferences are controlling), he 



will select 



FIGURE II-4 
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Similarly, if the student government is democratic, with Albert as median voter, 
Albert's preferences will again be determining. Either collective choice 
mechanism iirposes external costs on Isaac (the minority). These external 
costs are externalities in consumption only. There still exist positive 
externalities in production of Plato's services. That is, whatever bundle Plato 
produces is equally available to all. course,, each student has the option of * 
hiring a tutor to avoid the consumption externalities. However, the positive 
production externalities (reduced costs of teacher servtces in a classroom) may 
more than offset the negative externalities of collective consunption. 

A similar argument may be developed for a course with several dimensions— 
mathematical, verbal, factual, conceptual.^ Major and distributive course . 
reqyjrements may force a student to choose courses outside his preferred course 

e 

bundle. For example, Isaac prefers more x^ courses than Xg courses (Z^), but 
required distributive courses in^g fo'^ce hiln to t^ke the course bundle 1^. 
We have assumed tfiat students are able to achieve the course bundle Plato 
presents. In a later 'isecti on we examine ways that a student may allocate his 
time to achieve the preferred bundle in spite of institutional restrictions. 

Equal Preferences-'UnequaV Ability Rates of Substitution 

Consider the two-student/ two-course model illustrated iiV Figure Albert 
hay a comparative advantage relative to Isaac in field x^. Given student choice, 
Albert >/ould select a major whereas Isaac would select a major Z^. If course 
requirements forced Albert to try Z^, he would achieve between Z^ and at a lov; 
level of .satisfaction relative to The bundle Z^ is therefore beyond Albert's 
attainable set. Note that'we are saying bundles and are equally satisfying 
to Albert.' However, Albert is only able to obtain Zj if he expends more effort 

Rir 
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thar that required for 2,. Thus, the bundle Z3 costs ™re in term of t1»e 
expenditures than Z, and would not be chosen, given student sovereignty. 



FIGURE II-5 



vAlbert's Attainablfe Set 



Field (x^) 




Field (X2) 



Issac's Attainable Set 



Relaxinq the assumption of equal preferences, however. Albert .nay choo.e a 
field in which he has a comparative. disjJvanUge relative to other students, 
Hgure II-6 illustrates that the student sovereignty model allo^.s such choices 
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as in which Albert specializes in the area of his comparati^ve disadvantage 
relative to the class abilities represented by the dotted line. The choice 
may reqxiire that Albert hire a. special tuto or that he sacrifice comprehension 
of classroom lectures. 



FIGURE 1 1 -6 



Field (x^) 




, Field (xg) 



We can see that when students have different ability rates of substitution 
(slope of the boundary of the attainable set), a classroom situation leads to 
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externalities: Plato cannot increase one student's satisfaction without 
decreasing the other student's satisfaction.. 

We may now consider a 1 arete nur.ber of students. Assure two groups: 
one group of students has attainable sets similar to Albert's and the other 
attainable sets similar to Isaac's. Assume Plato offers the bundle , illus- 
trated in Figure II-5, perhaps because the majority of students have abilities 
similar to Albert's. This decision imposes cor^siderable external costs to 
the minority of students who have abilities similar to Isaac's. The minority 
could y^educe these external costs by hiring its own teacher to offer Z^. if the 
costs of an additional teacher were more than offset by increased satisfaction 
from the reduction of externalities. This model demonstrates that students 
will organize themselves according to their comparative advantage, if there 
are a number of course bundles (teachers) from which to choose. Thus, the 
professor in the tutorial or stuJlent-sovereignty model is like the golf or 
tennis instructor who offers Jessons in the private market. The professor 
cannot survive unless the student is willing to pay an hourly Vate for his 
instruction time. * ^ . 

Unequal Levels of Apti tude*-Equal Ability Rates of Substitution 

In the model constructed above, the price of achievement is leisure; that 

5 

is, the s'tudent must sacrifice leisure to achieve knowledge. This model 
considers scholastic effort, ceteris paribus , a .major determinant of acheivement. 
We borrow from conventional wage theory to examine student* supply curves. 
Prior achievement, aptitudes, and scholastic effort are/analogous to wealth, 
wage rate, and work effort, respectively. We consider two students who have 
identical preferences, defined over the entire field of choice, identical 
^prior achievement levels {wealth)^ and identical atj^ility rates of substitution. 
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The only difference t-s that student j has higher levels of aptitude in all 

fields that student i. That is, studqnt j's composite aptitude is greater 

than student i's, even though bo^h have identical ability rates of substitution 

(that is, a higher income but identical relative prices). Three types of ' 

individual student supply curves will be considered: perfectly inelastic ^ 

curve, positive-sloping curve, and the backward-»bending curve. 

K Inelastic Sup^ply Curve ' ' • 

Student j in Figure II-7 has a lower price of ac.hievement than student i, 

enabling him to have a higher achievement level and more leisure. A lower 
\ 

price of achievement (a relatively higher aptitude) is likely to have a substi- 

c 

tution effect that induces more achievement. However, there is also an income 

» » 
.effect that permits more leisure, ^f we assume that students have Cobb-Douglas 

utility functions, U(X°t^""), then the substitution effect of higher aptitude 

levels working towards increased effort is exactly offset by the income 

.effect of consuming more leisure (less effort). Therefore, our assumptions of 

equaj preferences and Cobb-Douglas utility functio'hs would imply a constant 

level of effort, regardless of a student's aptitoKle. The tndividual student 

effort (supply) curve is illustrated in Figure II-7 by the line N-L, wKere students 

i and j expend the same effort (E. = Ej but student j achieves Z., which is 

1 ♦ 

greater than student i's achievement (Z.)*. 
2. Positive-Sloping Supply Curve 

If the substij^tion effect of higher aptitudes outweighs the income effect, 
a student supply curve illustrated by N-M would result. Student j has a greater 
achievement (Z^) than student i (zl), in part due to greater effort (sacrifice 
Of leisure), £^ expended relative to student i,.(E^). That is, the price of 
leisure (achievement) is more (less) expensive to .the high aptitude student who thus 
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consumes less (more) of it. 



Student 
4 Achievement 



f 

FIGURE 1 1-7 




scholastic Effort 



' 3. Backward-Bending Supply Curve 

The backward-bending portion of the supply curve is illustrated by the line 
segment N-K in Figure II-7. In this case the income effect outweighs the 
substitution effect, such that individual j devotes less effort to scholastic 
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activities (sb than the lower aptitude student (EJ. Again, student j's / 

11 

achievement is higher (Z.) than student i's (Z.),-even though j is consuming more 
leisure. 

Relaxing the assumption of identical initial achievement levels (Aj =A j) 
.may also produce a .backward-bending supply curve, similar to the "weal th- effect" 
on leisure in traditional wage theory. Unequal initial achievement levels 
may lead to a backward-bend.ing supply curve, even if aptitudes ire identical. 

Which student supply curve is realistic is an empirical question. 
Moreover, we have assumed the preference maps of the two students are identical. 
Relaxing this assumption may permit 'the low aptitude student (i)'to have a 
higher -achievement level than j if he is "willing" to sacrifice enough leisure. 
We shall discuss, this case later. We shall assume equal preferences. For 
expository reasons we^ shall also assume a CobbrDouglas utility function, though 
the analysis is not changed significclntly for utility functions yielding a , 
^positive scholastic supply curve or d backwalb-bending* supply turve--an three 

lead to higher achievement levels Of the high aptitude studefit relative to 

^ 7 ' ^ ■ 

the low apti tude student. . ^ » ' , • 

We are now a^le,to trjanslate Figure 1 1 -7 into the two-course/two-gocd 

mode] illustrated in Figure II-8. Assuming identical effort levels and dis- 

aggregate composite aptitudes (B.and B.) we can examine the implications of 

different aptitudes.' Maintaining the assumption of -equal ability rates of 

substitution between x-j and and the same time expenditures (E), the 

12 

higher aptitude student (j) has a larger attainable set, bounded by x-j - Xg. 

1 1 

relative to student i, whose attainable s6t is bounded by x^ - Xg. 

Under the tutorial model, if Plato offers Z^, student j (Albert) will be 
, dissatisfied, or if Plato offers l^* student i (Isaac) will be dissatisfied. 
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FIGURE I 1-8 




Fteld (xg) ' 



If bundle is offered, Isaac wi,M find the material too difficult, given his 
effort-leisure choice. Isaac can achieve Zg only if he sacrifices leisure " 
at the margin, which will lower his satisfaction. Similarly, if the bundles 
is offered, Alb?rt will find the material too easy. Again, both students could 
obtain their desired bundle if they hired separate tutors; however, the resulting 



30 . . ^ ■ 

satisfaction is offset by the economy that a classroom arrangement permits. 
Plato's lectu^^e, aga'inXis a pure public good available to all students but 
not necessarily equally attainable or desired by all. 

In the absence of data on student effort levels and time allocation 
decisions among courses, it is^difficult to validate these models. Supportive . 

studies i)y .Capozza. [ 19 ] and Attiyeh and Lumsden [4 ] deal with student? - 

It 

evaluations of faculty and with student achievement. They found that student 
evaluations of cotirses and faculty varied inversely with the gains scored on 
pre- and post-tests in Principles' of Economics courses. The Principles of 
Economics course is a required course for many students. Those students with 

r 

a low initial endowment (prior achievement level) in economics and/or a lo^^ 
aptitude for economics may have found that at the margin, in order to receive 
a passipg or "target" grade^ more leisure was sacrificed than the student 
desired (that is, the marginal evaluation of leisure or the marginal evaluation 
of time devoted to other courses was greater than the marginal evaluation of a 
unit of time expended in economics). 

This model of unequal apti tudes--equal preferences, as well as the model of 
unequal preferences--equaT aptitudes, suggest a' different interpretation of 
student evaluations of courses and professors. A lecture is a "public good " 
In the absence of a quantity adjustment mechanism (for example, tutoring), not 
all students are equally satisfied. The nature of a lecture/classroom situation 
requires that some students are dissatisfied with the quantity. of knowledge 
provided. It also raises the collective choice problems of what quantity to 
offer and who should assume the role of decision maker. We shall examine t 
alternative property rights structures (students versus faculty) in'^a, later 
section. We shall now consider institutional constraints that modify the 
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student-sovereignty model. 

Institutional Reouirements 

«' -i 

Admissions Criteria 

In the previous sections we have assumed identical initia) achievement 
levels (that is, identical A.) such that Albert and Isaac started at the same 
origin of the choice field. Such admissions criteria as minimum high school 
grades and scores on standardized achievement and aptitude tests (for example, 
the C.E.E.B.) to some extent minize the external costs of lectures as public 
goods. That is, the external costs of lectures %^/oul d be considerably higher 
if a lottery determined which students were*admitted. 

Recent studies of college choice by Kohn et aj[ [39] and Spies [61 ] 
recognize'the significance of admissions criteria as a variable of the student 
Remand (function. These studies indicate that the probablility of attendance 
varies inversely with the difference between the entering' aptitude scores (SAT 
scores) of an individual student and th^ average student enrolled. That is, 
the smaller the difference between the individual student's score and the ' 
institutional mean score, the more likely the student iS to attend that insti- 
tution. Koh<i et a]_ concluded that "..i,even in the absence of ability based 
admissions standards, students would desire to at least partia'ly segregate - 
themseivGS according to ability" [39, p. 49].' This phenomenon suggests 
thut students have relatively good information about the ability composition 
of students in alternative institutions. 

Moreover, if the admissions standards are low and the grading standards 
high, the entry is a revolving door to some students. We are not implying 
normative standards of ideal admissions policies but rather we are describing 
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the existing situation. Given the scarcity of college places, a rationing 
inecfMinisni based on aptitude and achievement may represent maximizing 
behavior of faculty, a possiblity that will be discussed in. the next chapter. 
Admissions standards tend to be aggregate measures based on some minimum average 
of, for example,' SAT varbal scores, SAT math scores, and high school grades. 
We now consider the grade contraint as an allocation mechanism. 

* 

Grade Constraint ^ 

To this pim we have^ assumed student sovereignty— the student chooses the' 
'bundle that maximizes his utility, given his overall time cons traint- and 
relative aptitudes. The. preferred bundle ma^ be in areas where the student 
has comparative disadvantages relative other students. He may select a major 
(for example, engineering) for which he has a low aptitude, recognizing that 
to complete the degree it may t^. him ei ght years rather than the standard four. 
The 'student may feel so intense about engineering that he is willing to pay 

the additional price. ^ 

* ** * 

We now consider grades as a limit of some students' choice fields. Unce 
a student has selected a bundle (degree program), he agrees to the rules 
governing that bundle. These rules constitute certain distributive (university^ 
wide) and major (departmental) course requirements. In addition^ a. mini mum / 
grade point average (GPA) must be maintained each semester and a cumulative GPA 
' mijsl^ be attained-, in order to graduate. The assump^tion that the student prefers 

a degree bundle is not unreasonable, given the positive income differential 
' of .degree and non-degree students! This is not to say that^der student choice 
- (no course or grade requirements), he would choose an identical bundle comprised 
•of the same courses. The assumption sipiply means that the degree bundle yields 
« higher level of satisfactljpn in terms of such factors as leisure, income. 
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mobility, status, than a bundle of an equal n^imber of courses (and. student 
time expenditures) that do not meet jde^ree course requirements. In trti^er words, 
the degree program represervts a tie-in sale with positive and perhaps negative ' 
components. .We further|assume that the student aspires to a degree, even if it^ 
is not the preferred degree. 

Assume th-at the faculty member's preference function determining a 
class^'-/Om grade distribution is a monotonic transformation of the Students' 

Q 

post- achievement spres distribtuion. This a*ssumption means the faculty member 
adheres to some standard distribution of grades, not necessarily a normal 
distribution, that preserves the ordinal ranking baced on post-achievement ^ 
levels. This procedure 1s termed "normative reference testing" in educational 



literature. The grade a student recei.ves is based on a population nornj (the 
class) as opposed to some absolute standard. Criterion reference testing 
establishes a specific criterion, eliminating the norm as the reference. At . 
this time we assume faculty members utilii:e normative preference testing , ' 
and will subse^quently dif^ciiss criterion reference testing. 

Consider a- class of students N that are indexed as N =.{*l,...,n} 
and a student i such that j e J = {j e N| j M } and i e N. Let us consider' 
only one field (course), x, and one aptitude, b^, out of the entire set of 
X and B. For expository reasons, assume all students* have identical initial' 
endowments or pre-test scores. The ith students rank (r^) in the class of N . 
students in terms of being in the upper half or lower half can be defined as: 

^ ^ ^ jcJ N-1 

where; 

" , = student i's aptitude in a specific course 
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b. = aptitudes of all oth^r students in tK course 
J 

e. = the effort i devotes to this course, which is some portion of . 
^ i's total effort (E.) . ' 

1 ' 

e. = the effort j students devote to this course 

The ith student is in the upper half if > 0 and lower half if r. < 0, vhere 
* t' b e 

) j j represents the mean post-achievement score, assuming N is large enough 
jeJ N -1 

that the ith student's achievement is negligible. For mathematical convenience 
we assume that the mean score is identical to the median scoreJ^ 

We see that the ith student's rank not only depends on his own aptitude ^ 
and effort but on the aptitudes and efforts of the remaining N -1 students. 
Assuming academic grades are a monotonic transformation of .he ordinal rankings 
of students, the grade a student receives in class is* not solely determined by 
his behavior. The external effect imposed by other students on ti.e ith student's 
rank, and vonsequently his grade, is clearly an externality imposed by the N-1 
students- This may explain why students prefer small classes to "irge auditorium 
classes, N becomes larger, there is an Increased uncertainty of any particu- 
lar student's rank, as there is limited feedback between student and professor. 
The niod^l is further illustrated in Figure II-9. 

Assume that all three individuals (1,2,3) have the same initialachievement 
levels (xq) and expend the same effort (e^). Individual three has a higher ^ 
aptitude (bj) than two (b^) and two a higher aptitutde than one (b^). ThtfS, the 
post-achievement ranks are > Xg > x^ . similarly, their grades, g^. « f(x.), 
would be 93 > 92 ^ 9]- Now assume individual one devotes a higher level of 
effort (e ) wh'le individuals two and three remain at (e.). The rank order 
now becomes ^4 ^ ^3 > ^2 snd 9] > 93 > 92^ Individual one has imposed a negative 
externality on individuals two and three by his increased effort. It is, o^ course 



FIGURE 11-9 



Student 
Achievement 




Student Effort Devot^id to Particular Course 

only dfi externality if grades enter students* utility functions or affect the 
survival probak)ilities. Simi larly , indi viduals two and three thay react to one's 
effort, inceasing their effort and imposing a reciprocal . externality on individual 
one. The grading system is often criticized as too competitive. The external- 
ities generated by a grading distribution may explain why students dislike grades. 
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These externalities generate competitive effort levels that may be-'higher than 
the level of effort chosen in the absence of grades (competition). If the class 
is small enough to permit collusion, some students could bribe other students 
to be low achievers (for example, x^) resulting in relatively higher grades 
for some with less effort. 

We now return to the constrained maximization problem of the student: | 
U. = U. (x^, Xg) + a{T. - bjx^ - b^xg) 

and introduce grades' where g = f{x^ + Xg). The grade point average for student i 
is some function of his choice of x^ and Xg, his effort, and choices and abilities of 
other students. The minimum grade point average for survival in school imposes 
a real constraint on some students. For mathematical convenience assume that 
grades arf a continuous set of whole numbers (1 through 100). Assume that the 

* mean grade in a classroom delineates those who pass and thsoe who fail ( that 
is, the minimum grade point average for survival). Further assume that individual 
scores (x.) above the class mean (x) (tUat is, x- -x >0; 70-60 = 10) can be used 
to offset scores below the mean (that is, x. - x < 0; 50-60 = -10). An 'A" (for 
example, 4 quality points) in history is weighted the same as an"AMn phsyics. 

•Similarly, a'S'in history (3 quality points) can offset a"Cl' in physics (1 quality 
point) to maintain a minimum t" requirement (3 + 1 = 4/2 = 2). 

Referring to the ranking equation, consider two courses x^ and X2 and 
aptitudes b^ and b^, respectively. The cumulative rank of the ith individual 
is determined by adding his rank in x^: 

1 - kL V ble. 
' r. = b.e. - I J j 



and his ranking in 
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In order to survive in school student i must satisfy the following 
constraint: 

r} ; 0 ; 7 9 ; but rl + r^ > '0 or | rj > 0 

where the superscript indexes courses and the subscript is individual- i. 

Note that the student is able to choose courses for which he has a com- 
parative disadvantage (r^. < 0) but must compensate by choosing other courses 
for which he has a comparative advantage (r^ > 0). We shall further consider 
the implications of grading in terms of curricular choice and students 
switching. However, we now turn to criterion reference testing, developed out 
of the behaviorist school of psychology, which has commanded a great deal of 
attention.^ 

In the normative reference testing model we considered achievement (x) as 
a variable determined by x^ * b^.e^. If aptitude levels (b^. ) aire different among 
individual students, assuming all students devote the same time (e. ) to scholastic 
activities, then there will ba various student achievement levels (x^.)- This 
variance is translated into a grade by ordinally ranking x^. Criterion refer- 
ence testing does not permit a variance in x^. The criterion states th^t all 
students must master the course objectives. Assuming a variance of aptitude 
levels (b^.)> and a fixed quantity of x. for all individuals (criterion refer- 

ence testing), time expenditures must vary (e. = Examples of criterion 

i 

reference testing are probably typically more common in the private sector (for 
example, secretarial schools require X number of words per minute). Note that 
criterion reference testing allows students to quantity adjust and thus avoids 
the public good aspects of lecture discussed previously. This is illustrated in 
Fioure 11-10, 

Note that once the objectives (criterion) are defined as 'variances >n 
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FIGURE 11-10 



Student 
Achievement 




=3 =2 

Student Effort Devoted to Particular Course 



aptitudes (b^, b^, b2)fan out In tenns of variances in time expenditures for 
individual students (e-j, eg, e^). If time expenditures were held constant (eg) 
for all individuals, the variance would fall out in terms of achievement levels 
(x^, Xg. Xj). Much af the discussion over "normative" versus "criterion" refer- 
ence testing implies that the former is the superior method. Either alternative 
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imposes a cost on the low aptitude student, either in tenns of a grade (r. defined • 
over X.) or of a time expenditure. Moreover, in terms of student time alloca- 
tion, the criterion reference testing and normative reference testing will 
probably lead to similar curricular choices. That is, at the margin, it is 
unlikely that a student will choose or remain in a curriculum if he receives 
lower grades or expendes a greater amount of effort, relative to other students. 

Now let us consider the effects of higher education subsidies on curricular 
choice. While, in general, curricula? choices may be similar. at the margin under 
either normative or criterion reference testing, students who do choose an 
area of comparative disadvantage are able to survive under criterion reference 
testing where they may not under normative reference testing. Under criterion 
reference testing a student who intensely prefers a curriculum for which he 
has a comparative disadvantage is able to survive if he Is willing to pay the ^ 
■ price (time). If students are not channeled into their areas of comparative 
advantage (as we shall later argue they are under a grading scheme), then the 
costs of hrgijer education will increase, for any given level of achievement. 
This argument is; of course, based on the principle of gains from specialization 
in areas of comparative advantage. 

While students pay a high price in terms of foregone learning or income by 
choosing an area of comparative disadvantage, they do not pay the full resource 
' costs (subsidized tuition-) of their choice. Such direct resource costs as 
faculty salaries and buildings (which are subsidized) are positively related 
to the amount of student time expended (that is, direct cost « f (E^). Permitting 
students to majo- in their areas of comparative disadvantage increases the direct 
resources involved and raises taxes above the level required for the same level 
of knowledge achievement but with students channeled into areas of comparative 
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advantage . Again, since the student does r.ot pay the full resource cost, he 
faces a relatively lower price of choosing an area of coiiparative disadvantage. 

A student allocation mechanism that channels students into areas of com- 
parative advantage may be preferred by taxpayers, since their expected costs 
are lowered. Note that we do not imply the overall attrition rates are higher 
or lower under either scheme, but rather the student's choice calculus is 
altered, since the constraints are different. Normative reference te;>ting 
denies equal opportunity to any student to choose physics as a major (increases 
flunk out probabilities), whereas criterion reference testing provides eqjal 
opportunity to any student willing to pay the price (e^)J^ 

Cur;icular Choice 

We no\| consider the effects of grades (normative reference testing) on a 
student's curriculum choice. We again assume a two-course/two-student model 
which can be generalized. The discussion thus far concludes a student will 
tend to major in the areas of his comparative advanta^. This is illustrated 
in Figure 11-11. 

Assume the students are aware of the expected rankings or expected grades in 
fields, x^ (social science) and Xg (natural science). Further assume that 
both students have identical preferences defined over and Xg. Assume both 
stOdents are required to take an eight semester hour course in each field, x^ 
and Xgi constituti^ig a full load. Albert's feasible set is bounded by the solid 
line in Figur^e 11-11. We assume Albert has moderate aptitudes such that if he 
allocated all his time to field x^ , he would earn an "A*' in x^ and an "F" in 

Similarly, If he were to allocate all his time to Xgt he would earn an "A" 
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^2 and an "F" ih y ^ 

^ in each coursp t^^^ i . . 



A (4) 



B (3) 



Field 

(Social 

Science) ^ (2) 



0 (1) 




^2 (Natural Scienc) 
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particular time allocation ratio of and Xg depends on Albert's preferences 

for X, land X2. Given the preferences illustrated, he chooses point N, 

16 

devoting more time to x^ (earning a "B") than to xj, (earning a "D"). 

^ Now let us consider another student* Isaac, who has unequal rpUtive apti- 
tudes, but identical preferences for x^ and Xg. The boundary of Isaac's 
feasible set is illustrated by the dotted line in Figure 11-11. Note that 
point G is the intersection of the solid and dotted lines. This point, and 
the associated time allocation, represents a "C" average. If Isaac were to 
allocate proportionately more time to x^ (less to Xg) relative to .the alloca- 
tion at point G, he would fall below a "C" average (allocations- on the boundary 
left of G). On the other hand, if Isaac allocates proportionately more time to 
Xg (less to x^) relative to point G (all points on the boundary to the right 
of G), he would raise his overall average above a "C". Given Isaac's 
preferences, which are identical to Albert's,, he will chopse to 
allocate jnore of his time to Xg as illustrated by point K. Isaac will not 
choose a time allocation identical to Albert's (point N) because he woui^u oe 
at a lower level of satisfaction. In addition, pointNis not feasible in the 
long run if Isaac is to survive in school (beyond his attainable set). 

We now drop the assumption that students are required to t^ke an equal 
number of courses in fields x^ and Xg. The above analysis implies that Isaac, 
given a choice of course bundles (degree programs) comprised of x^ and Xg. will 
choose proportionately more Xg courses than x^. That is, ceteris paribus, 
students tend to choose fields for which they have a comparative advantage. Fc 
some students (those of moderate aptitudes), the grade constraint channels 
students into their areas of comparative advantage. The grade constraint ^ 

i-3 

i 
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partitions the field of choice (bundles of courses) we considered in the 
Uudent-sovereignty model into feasible (the student can maintain a grade P|)int 
average of "C"oV better) and non-feasible (the student maintains a below-"C" 

average) regions."^^ 

Now consider a student with high aptitudes in both and x^. This type of 
Student is represented b^ point 0 in Figure 11-11. A high aptitude student has 
a larger feasible set from which to select a degree program, since the grade 
constraint is not binding. If grades enter the student's utility function, then 
our analysis applies to a range of students from moderate to high aptitude in 
all areas. If a student were to maximize his grade point 'average, it follows 
he would choose that curriculum for which his comparative advantage was greatest. 

Consider the student's cumulative grade point average as a form'Of human 
capital. The instj^onal's minimum grade point average requirement is a 
prerequisite for student survival. However, an average above the minimum 
requirement is, in a sense, capital stock upon which the student can draw in 
the future for consumption activities (that is, leisure) and still survive. 
Alternatively, this stock can be invested in other ways that may not be produc- 
tive in a "grade" sense. For example, a student can devote effort to areas of 
comparative disadvantage if he has "stock" to draw on. Thus, the learning 
«» process under a grading system is similar to the optimal path of investment [7 3- 
Instead of examing the life cycle of earning we could examine the four-year 
cycle of grades and its implications in terms of time allocation. Even if 
above-average grades have no payoff in terns of future income, the student may 
still find 1t rational to maintain a surplus of grades, permitting him increased 
flexibility of future leisure and scholastic activity (investment) choices. The 
' similarities between student decisions within institutions and decisions external 
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to institutions, with respect to an optimal path of investment, define a possible 
area of research, which is beyond the scope of this book. There' are, of 
course, many dissimilarities—the internal university environment dif*»rs from 
the environment external to a unversity, although there is an obvious 
interrelationship. 

The Choice to Switch Curricula ' 

An average of four out of ten students change broadly defined curricular 
groups (natural science, social science, education ''tc.) at least once during 
their undergraduate careers [3.22).^^ this phenomr on is little understood. 
Educational psychologists invest substantial resources attempting to gather 
. information about students' attitudes, preferences, and opinions, presumably 
Jp^nding to help stud^ts make better choices. 

• We believe constraints facing students in part explain curricular 
switching. Our curricular choice model assumes that the student is able to 

f 

translate his field of choice, defined over course bundles, into a field of 
choice defined over grades. That is, he is able to determine his class rank. 
Our ranking equation suggests that this is a difficult task. The student needs 
to know the aptitude levels and effort levels of all students in the^ass. In 
high school such information may be obtainable, since curricular choice is 
limited and students are more familiar with classmates. In college, however, 
expansion of choice fields and lack of knowledge ^bout the abilities of students ^ 
from various backgrounds make the ranking determination conside'^ably more difficult 

Consider our diagram of curricular choice (Figure 11-11). Now assume that 
the individual student's estimated rank, represented by the solid line, differs 
from his acutal rank, represented by the dotted line. His choice of a bundle. 
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illustrated by N (concentration of x^) will lead to grades below the institution's 
tninimum requirement. That is, the student, not recognizing his comparati^ve- 
disadvantage in x, (or advantage in x«) will base his choice on preferences 
and percei ved attainable set. Eventually, however, the information he obtains 
from the grading system w1.ll force him to switch to the curriculum in which he 
has the comparative' advantage. Note that a well-endowet' student (someone, at 
point d of Figure 11-11) will not find the grade constraint binding an4 so has 
no Incentive to switch from his initial choice. 

W§ predict, based on the above analysis, that the probability of a given 
student "switchiniS curHculais negatively related to the level of his aptitudes. 
Freiden and Staaf [30-] have tested this hypothesis usinQ a limited set of data 
at one university. Their resiilts, obtained from the SAT verbal (V) and. quanti- 
tative (Q) scores as an aptitude measure and from a linear logit estimation 
technique (p: . = a + V. + Q-). are ".onsistent with our model of switching. 
Using the high aptitude student as a reference point, therejis a higher proba- 
bility of switching (P. .) if the student has: (1) low verb^il and quantitative 
aptitudes, (2) a low quantitative but high verbal aptitude, (3) a low verbal but 
high quantitative aptitude. These results are also consistent with the hypothe- 
sized posijiive grade/aptitude relationship and support the premise that the 

19 

grading system channels students into areas of comparative advantage. 

We have assumed that performance standards are identical among curricula. 
That is, the grade distributions are similar across curricular groups. This 
assumption would lead us to predict trot the curricular distribution of a 
cohort of freshman and senior students would be identical and that the gains and 
losses of 'curricular groups would be symmetrical. However, several studies 
[ 3, 22, G2], indicate that the gains and losses are markedly asymmetrical. Such 
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curricular groups as engineering, biological sciences, and physical sciences 

tend to be net losers (more students desert than are drawn in), while education, 

business, 'and the social sciences tend to be net gainers. 

Data collected at the University of Delaware suggest a reason for the 

asymmetrical redistribution of students [48]. Eleven curricular groups 

were ranked according to average scores on two external examinations given 

during students' sophomore and senior years: the ColTege Level Examination 

Program (CLEP) and the Graduate Record Examination (6RE), The subject matter / 

areas on both examinations were natural science, social science, and humanities. 

The results show that physical science students, for example, scored above 

education students in all three areas. Also, the rank correlation coefficient 

between external test scores (that is, CLEP and 6RE) and cumulative four-year 
20 

6PA is .46. In addition, the correlation between external test sco^pes and 
the last two-year 6P,A is -.39 ^significantly different 'from zero at a 99 
percent level of confidence). Finally, grade averages for physical scienter 
biological science, engineering, and humanities are lower in the rank order 
for the last tvyo years, while the positions of home economics, elementary 
education, and physical education are higher. All af this evidence points 
tovMard significant dif/erences in performance criteria across curricula. 
This evidence may also explain why students with low aptitudes in all areas 
may have a high probability Of switching.^ Survival may necessitate that these 
students switch to a curriculum with, lower performance standards (that is, 
distribution of "grades skewed heavily towards "A's" and '*B's"). 

While preferences no doubt play a significant role in explaining curricular 
choice, the above analysis. suggests that considerable explanatory power at the 
• margin is achieved by focusing on the constraint side of curricular choice. 

Er|c 5 J 
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Changes the Learning Technology of Required Courses 

Considerable controversy and confusion exist in educational journals, 
concerning the effectiveness of such input variables as different teaching 
methods » textbooks, and class size on student performance in introductorjt 
courses. In summary, the evidence suggests that these variables have an 
insignificant effect on student performance, or the available evidence is not 
conclusive. Possibly as a result of these inconclusive data- and financial 
constraints, departments in many universities are adopting a policy of increased 
student/teacher ratios (large auditorium lectures) for "required introductory" 
courses.. 

In tl^;^ section we are able to apply the basic model which has been developed 
in preceding sections. This approach lends insight into the problems of 
measuring the impacts of a change in the input ;vari able on the learning process. 
It >s interesting to note before we continue that' most of the changes br innova- 
tions have occurred in introductory courses which for many students are 
"distributive courses"- (required courses for most, if not all, students).^ Our 
analysis suggests that for>many students these course requirements may be - 
"inferior goods," thereby leading to unexpected student behavior which results 
from a change in the input variables. 

To illustrate, assume that the student, Albert, is able to allocate his 
effort between fields x^ ('e.g., social science) and (e.g. natural science). 
The model illustrated in Figure 11-12 is similar to that in Figure II-U. Given 
the student's indifference ffiii^^^^e student will *chooae to achieve in field 
x^ and X2 in field x^. Assume that changes in classroom techniques' are effective 
in extending the boundary of. the attain.ib\e set. That is, changes in teaching 
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techniques, textbooks, and class size in field Xg. given a student'^ aptitude, 

really do make a difference. In this case the student's boundary of the 

4 6 
attainable set will pivot on x, and move to x«. 



FIGURE n-12 




Assume Xg represents required "distributive" cqurees and x^ "major 
cou.ses. Techniques that are technologically effective are defined as 
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increasing a student's "apparent" aptitude in the technologically affected 
area or course. That is, technology in changes the student's abi^lity . 
rate ^f substitution. There techniques are assumed to be external to the student 
and do not require increased student effort for any given achievement level. 
In fact, technology is defined here as permitting a lo**er level of student 
effort for any given achievement level. Albert is now able to "achieve X2 if he 
devotes all his time to If performance standards (correspondence between 
achievement and grades ) do not change, the effect of introducing learning 
technology in area is to lower the relative price of Indeed, the intent 
of introducing these techniques in required courses may be to induce a substitu- 
tion effect tov^ards a^, thereby tempting students to specialize (major) in 

However, an income effect is also associated with the relative price change 
in The introduction of new techniques allows the student to allocate more 
time to x^, thereby increasing his grade in x^^, without affecting his achieve- 
ment level or grade in-9<2 Pi'ior to innovation. Given the indifference map 
illustrated in Figure IIt12, the substitution effect is almost completely offset 
by the income effect. That is, X2 courses are "inferior goods." The net 

increase in dchievement resulting from the change in technology of field X2 is 

22 

X2 ■ Xg' which may not be statistically significant. However, the technologi- 
cal change allows the student to allocate more time to his major field, x^ 

'43 

thereby enabling him to increase his achievement (x ^ - x^) and grades without- 
significant ✓ affecting what would have been his achievement level (X2) and 
grades in the distributive courses (xg). Vhe assumption that required courses 
nuiy be inferior goods for some students does not seem to be totally unrealistic. 
Therefore, studies that concentrate on changes in achievement levels in the 
technologically affected courses while ignoring effects in other courses may not 
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find statistical differences if the courses are Inferior goods. 

Studies on pass/fail tend to support tradeoffs in a student's time alloca- 
tion pattern over his course load. Note that pass/fail is not assumed to 
increase the student's attainable set in terms of achievement. This evidence 
only suggests that students do make tradeoffs when given the opportunity to do 
so at lower costs. A study at Dartmouth College by Feldmesser [28] revealed 
that the most distinctive characteristic of the option was that it wps a way of 
reducing the burden of distributive requirements.^^ Users of the option tended 
to receive a full letter grade lower than nonusers in the option course, 
regardless of a student's cumulative GPA. Further evidence suggests that of . 
two students af similar abilities taking a course in their major field, the one 
using the option in another course would average about half a grade higher than 
the one not using the option. The lower achievement effects of the pass/fail 
option in the course in which the option was being used seemed to spill over 
into other courses to increase a student's overall grade point average [28]. 

While high grade point average students more or less made up v/hat was lost- 
in the option course in a major course, no such 'compensation occurred among 
low grade point average ^itudents. The time released for low G -^^tudents seems 
to have been expended in other activies C28, p. 133]. This suggests a backward- 
bending supply curve for low GPA students. 

The analysis suggests that the role of distributive course requirements 
merits a study in itself. Statistical studies that focus only on one coursr 
in a student's bundle of courses are likely to overlook the spillover impacts 
of a technological change in teaching techniques. It is not at all clear that 
these teaching techniques are efficient in increasing a student's attainable 
set but they may simply be attempts to change student preferences. 
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The above-mentioned evidence' suggests that a change in the relative 

prices brought about by the i-ntroduction of a pass/fail system affects student 

24 ' 

preferences and that distributive course requirements are inferior goods. 

I 

Conclusion 

The models presented in this chapter provide a new framework for the 

development of future empirical studies in education. Statistical models that 

consider only a-sinnle course are based on partial analysis and, in essence, 

deny the existence of student choice. Robert Dubin and Thomas Taveggia [25 ], 

after evaluating the results of ninety-one conventional studies fn education, 

have concluded that unless future empirical studies are built on new models 

of teaching and learning, they will be a waste of time. Needless to say, we 

* 

agree with the autnors. 

. The models presented in Chapter II are similar to the stiijujlus-ce^ponse 
framework of psychologists. Hgwever, student choice, by itself, is limited 
in terms of a learning theory. Stimuli and reinforcement do-not fall from 
heaven. The choice of stimuli and reinforcement mechanisms that induce 
student response (behavior) are subject to anlaysis. We now turn to an 
examination of faculty choice.' The models used are similar to those developed 
in this chapter. 
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CHAPTER III: FACULTY CHOICE 

Several views dominate discussions and investigations of faculty behavior. 
Conventional education literature assumes that envirortwental factors determine 
the professor's behavior. These factors include socio-economic status, ger^etic 
make-up, and the physical features of his immediate surroundings (capital 
equipment, audio-visual machines, etc.). This view, represented by studies 
of per student costs as determinants of achievement, is mechanistic. ' Specific 
stimuli induce predetermined faculty responses. In essence, the professor 
does not have a preference independent of the environment or incentive system. 

A second view, a kind of "knowledge for the sake of knowledge" argument, 
is that the professor, out of duty to a professional ethos, attempts to impart 
knowledge to students. It is as if the professor is a bifuricated man. He is 
self-interested in Ms private pursuits, but once the "academic cloak" is 
donned, his self interests are repressed in-favor of social Interests— the 
pursuit of knowledge and search for truth. 

Finally, many of the discussions about faculty behavior tend to be normative; 
they prescribe how facult\^ members (and students) should behave. For example, 
Ramsett, Johnson, and Adams concluded, after an analysis of several variables 
which affect. student performance, that "College teachers should stress being 
more effective teachers, with purposeful attempts to influence student attitude'^ 
[51, p. 16]. Mandelstair.m, Petr, and Segebarth suggested in their examination 
of the problems of introductory economics courses that a major obstacle to 
student achievement in economics was that "We don't regard ourselves as teachers 
and we should not be surprised when our classrooms contain no learners" [41, p. 45]. 
Their solution for "improving" the introductory course is that teachers "must 
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provide an atmosphere or environment of honest intellectual excitement, .quest 
and curiousity and be a good learner, exude the excitement of learning, and 
be seen to value the quest— not merely the 'right answer'" [41, p. 46]. These 
types of pronouncements, which are all too easy to formulate, are m^tde almost 
without exception with little or no analytical understanding of the reasons 
for teacher behavior; without some firm understanding of these reasons there 
is little wonder why the suggestions have virtually no impact on the performance 
of the typical professor in the typical classroom. 

The deficiency of past investigations is not so mgch what has been considered 
as what has been overlooked. Little or no attention has been paid to the choice 
calculus of the teacher (or student) or to the broader institutional setting 
in which learning occurs.^ Without some understanding of the choice behavior ' 
of those involved in education, there is little wonder that educators find 
it difficult to specify what constitutes a significaat improvement in the 
learning process. ^ 

Desiring to introduce a faculty choice calculus into discussions of the 

learning process, we develof^hypo theses concerning the determinants of 

professors' work efforts and the efficiency of the learning p^rocess. It is 

hpped that the analysis will provide a framework in which the educational 

process can be better understood and will suggest fruitful avenues of future 

inquiry. Our approach and conclusions differ from other work in one important . 

2 

respect: in rationalizing the rather low R 's found in conventional education 
studies, (for example [68]), researchers and others are prone to suggest that 
not all onvironmental factors huve been included in the regression cquai^on. 
Pur approach recongizes that the behavioral response of faculty in part deter- 
mine the amount students learn. By concentrating un faculty preferences, we 

60 . ' 



54 

fully recognize that preferences must be reve&led withtn the' constraints of 
time, teacher skills, environmental factors, and student ability. 

The Institutional Getting 

The present-day university has several notable features: 

1. It is a bureaucracy. 

2. Academic freedom is granted to faculty. Academic freedom, as we define 

it, gives the faculty member the right to determine what to teach and 

» 

to rank students according to- his preferences. 

3. Because of academic freedom it is difficult to determine faculty 
teaching performance and consequently to devise incentive systems. 

We shall examine each of these factors in detail. 

Jhj ^Iniversity as a Bureaucracy 

Because the typical university is funded by state approp*-^' ^.tions , 

government grants endowmentSt charitable contributions, and student fees, the 

2 

university can be appropriately termed a "mixed-bureau." Recognizing the 
university is a bureau, we can draw several inferences. First, the univer- 
sity sells its, product at a zero or below-market price to the consurrer/student. 
This implies students are subject to such tie-in sales as course requirerents, 
residence requrlements, and other restrictions on student choice. This also 
implies, as Buchanan and Develetoglou have argued, that a "sizable proportion 
of university students, under any low-tuition scheme, may be placing less 
value on resources devoted to higher education than they would place on othrr . 
uses of these resources" [I6i p.. 29]. 

If the below-market prices charged students create a shortage of openings, 
we should expect an alternative rationing mechanism— admission standards and 
survival standards (grades). Following Niskanen [47] and Williamson [78], we 
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should expect bureau employees to establish a rationing mechanism that maximizes 
utility subject to the constraint of the sponsors (for example, legislators 
and donrs). As we shall examine later, the property right of academic freedom 
makes the output of the bureau difficult to measure and therefore difficult to 
control or monitor. Thus, the faculty has considerable latitude of activity 
choices. The professor's right to express his preferences as to the type of 
education provided, increases his non-pecuniary income. It is, therefore, 
understandable that professors are generally interested in having support 
(for example, frOm the state legislature)Mncreased. It is also understandable 
that faculty accept and support, consciously or unconsciously, arguments 
that education is a means of effectively redistributing income and promoting 
the public interest . Further, the faculty may reject out of hand the suggestion, 
p^omul gated in this chapter, that any public interest achieved through education 
is largely fortuitous. Armen Alchian made the point suggested here in sharper . 

o 

language: * 

Intentionally or not, with foresight or not, we keep the fees 
low in order to accommodate less wealty', more needy but deserving 
students. Low fees enable us (the faculty) to select students, 
according to a non-money criterion. I select the better learners 
and smarter people who obviously "deserve" a higher education. How 
easy to swallow that self-serving contention! 

The same reasoning could be applied elsewhere. Concerts should be 
free and financed by the state, so that musicians can select the 
audience, admitting those who have the keenest ear and are best at 
making music themselves. Less discerning people can do other things* 
After all, there is no sense in wasting music on those less able 
• to* appreciate i t. . . . 

Couturiers have long advocated that the state finance dressmaking, 
with zero prices for clothi'ng, so that they too can select their 
clients with the gracious social beneficial care that we teache»*s 
employ. But not until the designers get tax-supported ^ndoivment 
subsidy, or non-profit dress design and manufacturing institutions, 
will they be able to serve society as well as we teachers do [1 ]. 
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Other than to suggest the university promotes, the "public interest" or 
"general welfare," attempts to expand the "fr^pntier of knowledge" or educate 
the "whole man", the objectives of the university are not very well spelled out. 
Consequently, the university's performance is not amenable to objective evaluation 
by the public or the sponsoring agent. Therefore, it would be strange indeed 
to assume initially that the university was organized for any purpose other 
than to maximize the goals of the bareaucrates (faculty and admini'.trators) 
subject to certain constraints internal to the university. This is not to 
suggest that legislatures and other interested groups cannot influence the 
behavior of the institution, especially through the "purse strings," but only 
that co^jsiderable explanatory power may be derived from a model built on' the 
assumption that faculty preferences count, regardless of whether or not they con- 
form to what others believe is the public interest. 

The Professor and Academic Freedom 

Professors are granted "academic freedom" in their contract packages. 
Although often considered a shield to protect scholars from whimsical and 
politically motivated attacks on unpopular ideas of faculty members, we prefer 
to view academic freedom as a property right. This right gives the professor, 
freedom, within extremely broad boundaries, to teach what he wishes, to weigh 
the importance of any bit of knqwledge as he wishes, and to distribute or rank 
students according to his preferences. In other words, it pernits the individual 
professor's preferences to count in influencing and evaluating what the student 
learns. 

In Chapter II we defined that student's field of choice over various fields 

3 

-Of knowledge. We are now in a position to def.ine knowledge more specifically. 
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The student's field of choice is defined over individual professors' preferences 

of what constitutes knowledge. A different set of professors represents a 

different field of choice. For example, assume three "bits" of knowledge. A, 

B, and C. Assume student one, because of his abilities and effort, achieves 

all three; student two achieves A and B. Student one would be ranked above two. 

However, assume student abilities are such that only two "bits" can be achieved 

in the time allotted. Suppose student one achieves A and B^and student two 

achives B and C. Their ranking depends on the professor's preference ordering 

of A, B, and C. If his ordering is such that A P B and B P C, then student 

one will receive the higher ranking. Now consider another professor whose 

preferences do not include A because it either has little importance or it is 

incorrect. He prefers the ordering B, C, D. In this case, student one would 

receive the lower ranking and student two the higher ranking. 

It is possible to define a number of combinations and permutations of 

preference orderings. The point wc wish to make is that the individual professor's 

preferences count in determining what constitutes knowledge. 

As pointed out in Chapter II, the ranking an individual student is assigned 

influences h\s choice of curricula and survival probabilties. We do not wish 

to imply any normative implications of academic freedom, but rather to examine 

the positive implications of its existence. We are, therefore, bypassing the 

educational psycho iogist*s problem of educational measurement. Economics is 

what economists teach. Sociology is vhat sociologists teach. Professors teach 

4 

according to their preferences under academic freedom. 

Iho consequence of academic froedom Is that a student's grade reflects 
the degree to which the student's achievement coincides with the professor's 
achievement preference. It does not necessarily reflect the student's 
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achievement in any absolute sense. It does not necessarily reflect "truth." 
Therefore, it is rational that a student expend resources attempting to decipher 
faculty preferences. Expending resources in this endeavor may be more rewarding 
in terms of the grade than expending the resources to study the textbook. \ 
Although many faculty may ^elieve, 9nd correctly, that attending class is 
important to students because th^ can learn the course material more efficiently^ 
a more important reason, from the student's viewpoint, may be that attending 
class provides the best opportunity to decipher facul tyoraferences. If 
testing and grading is removed from the professor and performed externally 
(by outside examiners, or standardized tests) one would anticipate that class atten- 
dance would decrease- 
Now consider the diminution of academic freedom. The faculty may be required, 
for example, to use standardized exams. Although one may think that testing 
and grading on some "objective"* basis would improve student'achievement, the 
change would not be an unmixed blessing. Student performance, in terms*of the 
testing Instruments, may rise. 'However, one unmeasured benefit of university 
education may be that students are forced to cope with a variety of faculty 
preference functions as revealed in different teaching methods and weighting 
of different bits of knowledge. Like rats learning a inaze, the learning which 
results from the "struggle" may be nriore important than the specific inform:.tion 
acquired in the courses. Indeed, the "sheepskin effect" of university education' 
may be explained, in part, by this struggle to survive the "preference jungle'' 
of higher education. 

More importantly, if standardized tests are adopted by the university, the 
bits 01 knowledge examined on the test instrument, the types of questions employed, 
and the relative weights assigned to the different components of the test must 
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Jbe determined by sonieone or some group- -we cannot expect this infonpation to 
fall as "manna from heaVen." Standardized tests are usually compiled by a 
group. Herein lie a number of collective choice problems. Faculty wittiin a 
department or discipline do not agree on teaching methodologies, concept def- 
inition, and (perhaps most fundamental) relative Importance of various concepts 
and fTiaterial. The diversity of preferences is reflected in almost any depart- 
ment meeting or seminar. Two^faculty members may agree on a concept's meaning,, 
but vehemently disagree on the importance of that concept; one may argue (vote) 
for its inclusion on an exam, the other against. 

Consider a unanimity rule to decide the type, number, and weight of 
questions on a standardized exam. *A rule of unanimity is likely to produce an 
exam of trivia questions or no exam at all, es.pecially in the absence of log- - 
rolling. All controversial questj/ons, concepts, and kruwledge on new frontiers 
would be ^iminated. The exam would consists of a tore of knowledge, or tautol- 
ogies, that coirmanded group consensus. This cor'e is likely to be small in terms 
of either the discipline's activities and knowledge or the substance of present 
courses, allowing individual preferences to count. 

If a standardized test is based on majority rule, the test .would reflect 
the preference of the discipline's median member, ignoring faculty preferences 
on both ends of the distribution. Competition with the existing core of know- 
ledge is likely to be stifled considerably. Other collective decision mjles 
would be necessary to modify tne exam in the future. We argue that cpmpeting 
hypotheses, concepts, fJicts are likely to increase the learning skills of students; 
resolution of competitive hypcthc^'ies cannot be achieved by majority rule but only 
through deductive ro2?;oninq (logic) indcutive reasoning, and empirical testing. 

The point we wish to stress is that a standardized exam is not necessarily 
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more objective that the individual faculty meftber's exam. The former merely 
reflects the preferences of a collective (that is, the median professor) rather 
than of an individual. There is a strong analogy here with the social welfare 
function in economics. If one assumes a social welfare function, then the - 
individual's preferences are assumed away. Similarly, if one assumes that 
standardized ^^ins are objective j( represent ''truth"), then the individual's . 
role in a collective choice process of determing an exam's composition's 
assumed away. Collective decisions on consumer products could also determine 
a "standard" product, eliminating variationsJn quality or characteristics of 
products. This procedure would likely hamper competitlTtyi and technological 
improvements of consumer products. New products codd not be marketed without 
some "standard's" group, the sole determiner of wh^t is good for others. • 

Acadeinic freedom, as we have defined it, is the right of faculty members 
to determine what subject matter is presented and how students are ranked. Hoi-/ 
does one evaluate teachers and devise an incentive system promoting good teaching 
if the individual faculty member defines the performance criteria? The "publish 
or perish" incentive reflects the fact that we have no external jcriteria to 
determine good teaching. No one would advocate explicitly that faculty be paid 
on ^the number of "A's" and "B's" they give out. Consider standardized exams 
as an alternative. It is operationally feasible to develop standardized exams 
in a discipline from the first introdu9^tory course through the final Ph.D. exam. 
One could evaluate professors and deterrrine salaries using student scores on 
these exans. Salary benefits could provide faculty an Incentive to maximize thes 
scores. On the other handi when individual facul ty .members devise their own 
Gxam<^ according-to their preferences, there Is, little monetary incentive, ^beyond 
a threshold, to allocate considerable time to good teaching.^ 
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A paradox exists in the sense that art incentive system inducing good teach- 

ing, requires some external criteria other thanthe faculty member's preference- 

One external cjriterion, as we have seen, is the standardized exam. On the other 

hand, standardized exams present a number of collective choice problems which* 

in the long run, are likely to impede the transrpission and growth of knowledge. 

This paradox: arises in part because the student does not normally pay the 

full resource cost v^r his education and because faculty salaries are not paid 

fn full by students. Vouchers or full resource cost tuition would prov^'de 

faculty members incentives to be good teachers, rt^ast as perceived by students 

As Adam Smith wrote- a century ^go: 

In sume universities the salary makes but a part, and frequently a 
small part of the emoluments of the teacher, of which the greater part 
arises from* the honoraries or fees of his pmrtls. The necessity of 
application, though always more or less diihlnished. Is not iji tliis 
case entirely taken away. Reputation in his profession is still of 
some importance to him, and he still has some dependency upon the 
affection, gratitude, and favourable report of those who have 
attended upon his instructions;, and these favourable sentiments' 
he is likeW to gain in no way so well as by deserving them^that is, 
- by the abilities and dil^Jgence with which he ^discharges every part 
of his duty. 

In othe^ u^i verb i ties the teacher is prohibited" from receiving any 
honorary or fee from his pupils,* and his salary constitutes the whole 
of the revenue which he derives from his office. His interest is, - 
in this case, set as direcj:ly»in opposition to his duty as it is 
possible to set it. It is the interest of every man to live as 
much at his ease as he can; and if his emoluments are to be precisely 
the same, whether he does, or does noti perform some 'very laborious 
duty, it is certainly in his interest, at least as interest is 
vulgarly understood, either to neglect it altogether* or, if he is 
*»'hject to some authority Which will not suffer him to do this,, to 
do his, to perform it in as careless' and slovenly a manner as that 
authority will permit. If he is naturally active and a lover of labour, 
it is his ipterest to employ that activity in any way, from which he can 
derive some advantage, rather than in the performance of his duty, 
from which he can derive none [58, pp.. 717-718]. 

We now turn to the model of faculty choice. We assume faculty members, 
receive a lump sum salary independent of teaching effort or performance.^ 
In this chapter we fojcus only on teaching activities and leisure. Chapter V 
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considers faculty choice among teaching, research, and leisure. Unlike Adam 
Smith, we assume that professors receive satisfaction from raising student 
achievenont levels, although salaries are not dependent upon those levels. 
Therefore, we are most charitable in defining the* professor's utility funcl^ion. 
However, some external observers may f^l that the diligence ;»rid effort 6f 
some professors is not nearly what it should be 

The Model 

We shall utilize the' same mocd^ developed in Chapter il for Faculty 
Choice. The professor's utility function is defined as: 

U. = II (x. ; E.) (1) 
where the margin. J utility of 

> 0 ; < 0 

We assume that x^ is the knowledge level attained in the ith professor's 

classroom by an individual student, if a tutorial, and the median student, 

if a classroom. Note that this knowledge is what the professor considers impor- 

tant^and^jis represented by answers to a professor's exams. In addition, we 

/ 

use^th^ lower case "x" to signify it is knowledge in a specific field (class). 
Professor i considers effort expended in teaching (E.) to be a normal bad, 
leisure a normal good, 

^"Tlre general form of the ith professor's production function is: 

X. = a. . B^E. (2) 

The constant, a^, is assumed to be the student's initial knowledge 
onduwmcnt (prior achievement In x ) in class i. The constant, B. , in the 
student choice model, was assured to be the student's aptitude. We did not 
consider faculty influences on student ^enlevement. In this model we assume 
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that is comprised of the following four factors: ^ 

1. student aptitudes, in the same manner as Chapter II 

2. the technology used in the classroom 

3. the professor*s ability to teach 

4. the amount of effort the faculty member is ^ble to induce from his 
students. 

Factors 2,3, and 4 are under the control of or attributed to the faculty member. 
Student aptitudes^ and prior achievement leve^ls, a^. , are, of course, exogenous. 
We shall examine each of these factors independently, assuming all other 
factors constant. Our analysis focuses on faculty choice rather than student . 
choice. As in the student choice model we assume identical prefere.ices of 
faculty. 

The professor faces an overall time constraint, T, which is exahusted by 
teaching activities (F ) and leisure (L^). 

L, = T - E, (31 

We define leisure as all activities other than teaching. "Teaching" i' defined 
as preparing and delivering lectures, grading, advising students, etc. We 
can now define the professor's constrained utility maximization problem as: 

= U(x., E:>*.^AtE. - B.xi) ^ (4) 
The first order condition for utility maxmization is: 

i - ^- 

Condition 5 simply states the professor's willingness to substitute effort 
(leisure) faf\achievement is equal to his abili ty to substitute effort for 
achievement. Note that his ability depends on factors other than his teaching 
ability (that Is, student's ability). We now examine several cases. 

vo - • 
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Case I: Differential Student Initial Endowments 

We assume a two-student/two-professor model. As pointed out in the dis- 
cussion of the lecture as a public good, we recognize the difficulties of a 
distribution of student abilities and preferences within a classroom. For 
expository reasons we assume that the professor teaches to the median student. 
This permits us to consider a student in the classroom as representative of 
the class. Consider two students (classes) with identical preferences and 
aptitudes »^"t with different prior achievement levels. This case is illustrated 
in Figure III-l. We could dssume either two different professors with identical- 
preferences and abilities or one professor teaching two students <cl asses). In 

the first case, the professor with higher initial -.achievement student, ■> expend*; 

1 2 

less effort (E^) and attains a higher level of post achievement ( x.) than the 

professor assigned lower prior-achievement student b}. The professor assigned 

the lower prior-achievement student expends more effort, resulting in a larger • 

gain score (^x] - xl) but a lower post-achievement score (\1). Alternatively, 

we can examine the behavior of a single professor with different class assign- 
or 1 
ments. Assigned the lower prior-achievement class he expends E. effort; post 

f 

achievement is ^xj. Assigned the higher prior-achievement class, he expends 
less effort (E?) resulting in a lower gain score but a higher post-achievement 
score (^x^). By varying the prior-achievement levels, all other things being 
equal, we can trace an effort-achievement curve illustrated by the dotted line. 
Borrowing from wage theory, we assume a wealth effect-the higher the student's 
initial-achievement level, the more leisure (less effort) the p-ofessor chooses. 
In addition, a professor, given choice of class assignments, chooses the class 
with the higher prior-achievement level, since a higher level of satisfaction 
results. 
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FIGURE 1 1 1-1 




Faculty Effort • 



This model is suggestive of the popular beliefs that the only difference 
between Harvard and Clinch Valley Community College is the higher admission 
standards at Harvard and that the two schools do not differ significantly in 
terms of value-added or net gain scores. Astin and Panos [3 ] present some 
evidence to support this view. We are suggesting the net gain scores may even 
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be less at schools with hfgh admission standards because of the wealth effect. 
Further empirical investigation of faculty behavior (effort) is necessary to 
substantiate this hypothesis. 

Case II: Differential Student Apti tudes 

Consider two median students (classes) with identical preferences and 
initial-achievement levels but different aptitudes for a particular course. 
We now examine the behavior of the professor assigned a class with high aptitudes 
relative to a class with low aptitudes, illustrated in Figure III-2. The 
professor, given a choice, will alv/ays choose the higher aptitude class (B?) 
where he can attain a higher level of satisfaction (that is, his attainable 
set is increased). Furthermore, Figure m-2 illustrates that the higher 
aptitude class will have a higher post-achievement score as well as a larger 
gain score, regardless of whether the professor's effort (supply) curve is 
positive or backward-bending. However, the magnitude of the gain scores is a 
function of the professor's behavioral response to higher student aptitudes. 

Consider first the traditional positive-sloping effort (supply) curve, 
represented by the solid line indifference curves. In this case, the professor 
assigned a high aptitude (B?) class exerts additional effort (^E? versus e1) 
because the substitution effect outweighs the income effect. That is, the 
professor assigned the high aptitude class finds that the price of leisure (in 
terms of class achievement) has increased or, alternatively, the price of 
class achievement (in terms of leisure) has decreased. At the same time there 
is an income effect (increased attainable set) which works towards decreasing 
effort (increasing leisure). However, the substitution effect towards more 
effort (achievement) outweighs the income effect. In this case higher student 
aptitudes and additional professorial effort increase class achievement. 

V3 
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FIGURE III-2 



Students' 
Achievement 




Faculty Effort 
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. Now consider the case of the backward-bending effort (supply) curve, 

illustrated by the dotted line indifference curve. The high aptitude class 

achievement is still higher L\h than the (ow aptitude class {\]), but lower 

2 2 

than it was whon the professor's effort curve was positively sloping ( x-). 
This happens when the Income effect outweighs the substitution effect, resulting 
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in less effort exT.ended (more leisure consumed) by r.he professor. The backward- 
bending effort (supply) curve has primarily been considered an unusual case. 
James M. Buchanan [15] has demonstrated that the income effect is not necessary 
to illustrate a backward-bending supply curve. His point is that in any act 
of exchange the individual participates as both a demander and a supplier. We 
could trace out a professor's achievement demand curve in terms of the alterna- 
tive good (in this case, leisure). If we now develop conceptually an income- 
compensated demand schedule which exhib.its price inelasticity over a portion of 
the schedule, we observe a backward-bending supply curve (the reciprocal of 
- demand). The professor who expends fewer hours (less effort) when student 
aptitudes are higher exhibits a demand for student achievement that is price 
inelastic. It is beyond the scope of this book to fully discuss the backward- 
bending supply curve. We briefly refer to Buchanan's article to highlight the 
fact that the backward-bending supply curve need not be a bizarre or unusual 
case. Whether the typical professor's effort curve is positively sloped or 
backward-bending is ultimately an empirf :al question. 

Cases I and II deal with differences in students. Differential a^ievement 
can be attributed mainly to student abilities with incidental effects due to 

faculty behavior or skills. ""^ If professors have positively sloped effort 

f 

curves, the differentials in class achievement will be increased relative to a 
perfectly inelastic or backward-bending effort curve. We now corrsider a case 
in which student achievement is a function of professor's ability. 

Case III: Differential Faculty Ability 

Assume two classesl^ identical abilities (prior achievement and aptitudes) 
and preferences (effort levels). Previously we examined the behavior of single 
professor confronted with different class assignments, although we could have 
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assumed two professors with identical preferences and abilities. We now examine 
behavior of two professors with identical preferences but different teaching 
abilities. The identical preference assumption allavs us to look at the same 
field of choice defined by each individual professor and the same personal rate 

of substitution of effort and achievement. The only difference between the two 

L 

classes is the professor's ability to transform effort into student achievement. 
This 'is illustrated in Figure III-3, which is similar in construction to Figure 
II 1-2 (faculty ability differentials are substituted for student ability 
differentials) . 

Like the illustration of student differential aptitudes, the .professor 

with the higher teaching ability (B?) will have higher class post-achievement 

scores that the lower ability professor, whether effort curves are positively 

sloped or backward-bending. If ->itively sloped, the professor will be a 

"good" teacher, because his a^ .lUy to teach is greater* and he devotes more 

2 *2 

effort to teaching ( E^). If backward-bending, the high-ability teacher may 

12 2 2 

not be as "good" a teacher ( x^. instead of x^ as he could be if he devoted 
at least as much effort as the low-ability professor. Alternatively, the 
low-ability tMcher is not as "bad" as he could be; he partially compensates 
for his lower ability with additional effort. A positive sloping effort curve 
increases the divergent class post-achieven,ent scores while the backward- 
bending effort curve decreases the differentials in post achievement. In either 
case, however, the higher ability professor will have higher post-achievement 
scores, other things being equal. 

Use IV: Differences in Classroom Technology 

We discussed the effects of a technological change in the classroom on 
student choice. In Chapter II we defined an efficient change in technology 
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as one whicK Increases the ability of the student to transform effort into 
achievement. We also discussed the effects of an "inferior goods" course-- 
there is little statistical 'impact of technology on sucl^ a course as measured 
by student test scores, but technology does allow increased effort expenditures 
in other courses or activities (leisure). In Chaiplf - !I we did not inquire into 
the effects of a change in classroom technology on faculty choice. Note that 
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an improvement in student efficiency due to classroom technology may require a 
compensating increase in faculty effort. In this case we would argue that the 
techno! c(ji cal innovation is not efficient and is simply a movement along the 
professor* s effort curve. 

We define an improvement in efficiency resulting from a change in class- 
room technology as an improvement v/hich increases the professor's ability to 
transform hjs^ effort into student achievement. We also assume that the change 
in technology does not require additional effort on the part of students for 
any given level oY achievement prior to the innovation. Thus, vie are talking 
about technological changes that are Pareto efficient from both the student's 
and professor's standpoints. The students and/or professor can be made "better 
off* without the other being made "worse off." 

Figure III-3 illustrates an efficient change in classroom technology, which 
has the same effect as increasing the professor's teaching ability. Figure 

III-3 can represent the behavior of a single professor, illustrating his 

1 ' 2 

choice prior to the innovation (B.) and after innovation (B.). The 

backward-bending effort curve is relevant here. While the innovation will 

increase student achieveinent under either effort supply curve, the potential 

gains to students are diminished if the professor decides to take some of the 

gains for himself as increased leisure. This does not mean the students are 

worse off, because of the innovation, but only that their gains could have 

been greater if the professor's effort had remained constant or had increased. 

Moreover, studies which indicate little significant difference in student 

achievencnt, regardless of teaching techniques, support the backward-bending 

eff^t curve as well as the inferior good argument. If teaching performance i:^ 

not rewarded in rDonetary terms, technological innovations may reward professors 

78 



72 



in terms of increased leisure. 
Summar y 

We have examined four cases that can explain differences in student post- 
achievement scores or gain scores. In the first two Cises different student 
abilities rather t^an different teaching productivities explain the achievement 
score differences. The third case, and indirectly the fourth case, focus 
on differential faculty productivity as determining differentialtstudent 
achievement scores. To be fair, if faculty members were paid on the basis of 
student achievement scores, they should be paid only on their effort levels 
and not the students'. However, how does one separate these effects? We have 
used the "heavy pound*' of ceteris paribus to do so theoretically. Operation- 
ally, it is a difficult task. There is a lack of conseg^us, even among educational 
psychologists, as to the possibility of devising a test that measures raw 
aptitude independent of prior achievement or vice versa, Hqw does one monitor 
the effort*levels of professors and students? ' , 

At the beginning of this section we mentioned that acpidemic freedom permits 
the professor to teach and rank students according to Ms* preferences; therefore 
it is difficult to devise an incentive system to induce gpod teaching. Even 
if this were not in obstacle, it is clear. from the preceding discussion that 
measuring gqod teaching is a difficult task, given the state of the art. The 
learning process is a complex phenomenon, even given cur restrictive definitions^ 
of student and professor production and utility functi(tti1s. Devising incentive 
structures to increase student achieveiTient beyond what is done at the present 
requires considerably more theoretical and empirical research. 

A critical assumption in this section has been that the professor prefers 
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more studfent achievement than less. Grade distributions support this preference 

L 

orderir^g. High^chievenient students are rewarded with "A's" and "B's," while* 
low-achievement students are given "D's" and "F's." Moreover, the professor's 
utility function is generally defined over post-achievement scores, since 
professors seldojii give pre-tests to measure gain. 

Functional Roles of Professors 

We have focused on the teaching function of professors in the previous 
section. That is, we assumed the professor, with the student, was a productive 
input to increase student achievement levels. We now examine some, other 
functional roles of the professor. 

Screening Process 

Assume that professors do not really t^ach in the sense of increasing the 
ability of a student to obtain knowledge, but ra^r present and define material 
that the student is expected to know. Achievement is strictly a function of 
the student's effort and abilities} independent of faculty effort. This assump- 
tion is perhaps closer to European higher education philosophy than /American. 
In the French universities, for example% a student is presented a program, but 
class attendance is not required. The professor's role is primarily to certify, 
through examinations, that the student has learned x amount. The professor is 
like an egg sorter (no pun intended) in a discipline. As discussed in Chapter 
II. the student has a wide range of different sorters (disciplines). We have 
assumed tnro-jghout this book that there are important differences among individuals 
The identification of these differences or qualities (that is, student abilities) 
we shall tenn "labeling." The faculty, through grade distributions, label 



ERIC 



74 



individual students according to student abilities. 

This anlaysis will borrow heavily from Stiglitz's recent work on screening 
[65]. His model makes the fol lowing assumptions: ^ 

1. all screening occurs in the education process; 

2. all individuals have inelastic labor supply curves; 

3. occupations are such t(jat individuals are combined in a production 
process that produces a joint product; 

4. the costs of obtaining information on any single individual's marginal 
product in the joint production process Is prohibitive. 

Stiglit2> assumes that individuals within a population can be described by a- 
single characteristic, denoted by o which is. proportional to the individual's 
productivity: p = m 6. The fraction of the population that is of type e is 
given by h{e)« He considers 'a case where there are only two groups: 

0^ and where 9^ > ^ (6) 

f 

The costs of the screening process are denoted by C*; he assumes perfect 
screening He assumes C* is such that: 

e-j - 02 > C* > 0^ - ? (7) 

where 

e" - 0-1 h{0^) + 63 ^^1^ average value of 0 * (8) 

Two equilibria are considered. First, the no-screening equilibriuoi. Since no 
differentiation is made among individuals, all individuals receive the same 
income "a. He notes that it does not psy the rfiore able individuals to be 
screened, since with screening they would obtain inromes of 0^ and net incomes 
after paying screening costs, of 0^ - C*which,by equation (7), is less than they 
would^receive in the absence of screening. Thus, 1t is an equilibrium. 

si 



75 



The second case is the full-screening equilibi rum. Individuals of type 
receive a gross income of and a net income of - C* and individuals of 
type receive e^. Individuals of type are assumed to know they are less 
able and thus do not pay for any screening. However, inii viduals'Of typeO^ do 
pay for screening since by (7): ^ 



— C*->0 • (9) 



Individuals who are not screened are automatically typed together and 
receive an income of Q^. Since individuals are assumed to know their abilities, 
individuals of type will always pay for screening; they receive a positive 
net return and would otherwise by typed as Q^-- Once 6^ abi lines are typed , 
then 02 is automatically determined. ' 

Note that Stiglitz's model suggests that screening may be, socially 
unproductive as defined in (7), even though there are individual returns,' 
because the net effect is simply a redistribution of incomfe. That is, there 
is ah externality to individuals of having .0^ individuals around; similarly, 
there is an externality to individuals of having individuals around. 

We shall consider a more restrictive case of Stiglitz's model. We asSuTO 
that there are two characteristics which describe the population, and 
(for example, verbal and mathematical ability), and two occupations where 
producti-vity in each occupation is defined as: 

Pi = m (10) 
P2 = m (11) 
Wp shall also considir two types of Individuals: 

0^ whore 0 > ^ (individual who hus a comparative advantage in 0^) (12) 

where e < 0 (individual who hos a comparative advantage in 0*^) (13) 
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Consider a case 'where screening is not perfect. The mean productivity is 
defined in . tions (1) and (2) as: 

9^ =^ Ol h ( ^'l) + '^2^^MQ2^1 (14) 
= [l-h(e^)] + h{Q^) (15) 

such that (h) represents the quality of scrpem'ng. Perfect positive screening 
(individuals are cH^nneipd into theiv areas of highest comparative advantage) 
exists when h = 1, imperfect screening whe- n < h < 1, and negative screening 
when h - 0. Negative screening is defined as a situation in which individuals 
are perfectly mismatched, channeled into areas of comparative disadvantage. 

The term (h) is positively related to productivity in each occupation 
and is an expression of channeling individuals into an area of comparative 
advantage. The total n^jtional product and wages would be at its highest 
when h - 1 and at its lowest when h = 0. It is, of course, unlikely that h 
'..'ouid ever reach zero since firms could increase their productivity simply by 
selectiii'j individuals at random from the population and paying a man salarly or 
by inverting the labels given to individuals. A no-screemng situation would 
rtr-ult i.i a value of h between 0 and 1 and each individual receives o"^ or 
similar to condition (8). We can see .hat, in this case, screening is highly 
productive because of the comp^-j-tive advantage axiom and results in social 
benefits where everyone can potentially gain. Occupational productivity, e, can 
bo put into the context of student prior-achievement levels, aptitudes, and effort. 
Th'Tt is: 

0^ » a. f b^E^ (16) 

We hav«; dbsumrd that students do not necessarily have full kno\/led(jo of 
their relative abilities. This is reflected 1n the fact that an average four 
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out of ten students switch broadly defined curricular grc ps between their 
freshman and senior years. If the grading system does channel students into 
areas of comparative advantage, as suggested '^ Chapter II, then the role of 
faculty members as screeners is useful in terms of both student and national ^ 
income. Moreover, if this functional role is weakened or abolished, the rate 
of return to higher education is likely to decrease. (We shall discuss lowering 
screening quality through grade inflation in the next chapter.) Firms will 
turn to alternative rationing mechanisms and broaden the populat"ion of individuals 
eligible for employment beyond those holding degrees. Thus, if firms must rely 
on their own screen' ig instruments, it v^ould be rational for them to consider 
the population with high school diplomas rather than restricting applicants to 
those who have completed college without screening. 

Son^e faculty seen^ to be disturbed about current grading policy. This may 
in part reflect a belief that the educational screening process results in a 
redistribution of income without social benefits. (Some argue that it is 
human capital pjnishment.) On the other hand, if there are significant gains 
from channeling student" into areas of comparative advantage, a redistribution 
of incoire could be achieved more directly through taxation and subsidy schemes 
without peaking anyone worse off and at least some better off. Others argue that 
the pass/fail system should be designed to induce students into.'^reas of conipar- 

» 

ative disadvantage . If pass/fail is used to a large degree, higher education 
may result in negative returns. Others have argued that a student's grade point 
average is not related to success determined by almost any measure, including 
IncoiiKJ. These argun)Onts are never fully documented. However, the relation of 
grade'*> to success has been interpreted In a restrictive se-^ First, approximately 
one half the entering freshman never complete a degree program in the nouiial 
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period. There are a number 0 reasons for withdrawal, but involuntary withdrawal 
(flunking out) constitutes a major cause of this high attrition rate. A study 
by Boling [8] examined a cohort of students in one institution and found that 
two of three students who withdrew had earned a grade point average below the 
institution.^ minimum GPA (for example, C average) J"^ Therefore, the grading 
mechanism at an aggregate level appears to result in a considerable amount of 
screening. 

As 'loted previously, approxirrately 40 percent of freshman students switch 
broadly defined curricular groups. Each curricular group has Us own survival 
probabilities. Curricular groups such as engineering and natural science are 
net losers in terms of the initial cohort of freshmen. Net losses occu ' more 
from students switching out of the curriculum than switching into it. On the 
other hand, such curricular groups as education and the social sciences are 
net gainers. A ranking of curricuU by the degree of net loss to net gains 
correlates fairly well with the ranking of relative wage rates by curricula. 

Firms may therefore not be interested so much in the overall GPA of the 
successful degree holder as in the fact that he managed tc survive the screening 
process in a particular f-^eld. Many firms are not indifferent to a s Kent's 
overall grade point average. The process of switching curricula is similar to - 
Stiglitz's notion of a self-selection screening mechanism. If students find 
that they cannot survive within a particular discipline without high costs they 
simply self-select an easier discipline or a discipline where they have a com- 
parative advantage. If a student does not have an option to select anotl^er 
clii>cipi;ne and survive, then the systen might be termed a conventional or 
non-self-selecting screening mechanism. 

The suggestion that grades are meaningless predictors of success has to be 
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reconciled with the more general process of screening and self-selection. To 
look at the narrow range of grade distribution^ of successful degree holders 
overlooks the whole screening process. Degree holders generally receive higher 

salaries than dropouts, or those who did not enter (were screened out of) higher 

14 15 
education. This is certainly one criterion of success. 

In summary, we have focused on the activity of faculty distributing grades, 

which can be interoreted as a screening mechanism. Faculty effort in grading 

can be considered productive in a Pareto sense if redistribtuion is achieved 

through a system of taxes and subsidies, providing that the grading system 

channels students into their areas of comparative advantage. It is still an open 

issue v/hether a cheaper "egg sorter" is avail a'^le or can be developed. One 

might argue that screening is not a proper role for educational institutions 

or for faculty inembers who should be engaged in the search for knowledge. We 

offer Stiglitz's justification of this function of the educational institution 

[65. p. 19]: 

(a) The efficient allocation of scarce educational resources requires 
the identification of different individuals* abilities, 

e.g., some indiviuals would gain little, from a Ph.D. program in 
economics, but would clearly benefit greatly from a course in 
automobile mechanics, and conversely for other individuals. 

(b) Most educators would argue that even within a given educational level 
there are returns from recognizing that some individuals learn 
certain skills faster than others. 

(c) Part of the social marginal product of educational institutions is 
finding each individual s comparative advantage (as educators are wont 

to say, "helping the individual find out about himself") and information 
about absolute advantages is almost an inevitablejby-product of obtain- 
ing Tfyformatlon about comparative advantages.""""" 

(d) In the Interchange between teacher and student which is conrmon 
to many (but not all) educational processes, the teacher obtains 
a great doal of information aboul his students. The fact that there 
a large number of teachers making these 'observations," makes the 
information more valuable that the judgment of a single individual 
(e. q. I employer) . 
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Grades as' Rewards and Punishments 

Our ,)revious discussion of faculty choice assumed that the achievement- 
effort (leisure) equiliblrum of the professor was identical with the achieve- 
ment-effort (leisure) equilibirum of the median student discussed in Chapter II, 
We treated students as passive individuals who responded automatically to the 
professor's behavior. In this section we examine the grading system as an ' 
exchange mechanism where additional student effort can be exchanged for higher 
grades. We assume the professor has a certification function and a teaching 
function. A by-product of the certification function (grades) may induce 
more student achievement (effort) relative to the stude.it sovereignty model, 
which assumed that grading did no# exist. 

The utilUy functions for both the professor and student, as previously 
defined, are assumed to be identical. The subscript (P) stands for the 
professor: 

Up = UU..Ep) (T) 

and the subscript (S) stands for student: 

Us=U(X, E3) (2) 

The student's utility function was defined over a bundle of n courses such 
n 

that X = || X. and (x^ , Xg, x^,..., x^) -represent alternative courses or fields 

of knowledge. Having determined the student's equilibrium total effort (E) we 

can determine the equilibrium effort, expended in each of the ith cours3s such 
n 

that £^.=4._5^,^ Note-thai jtfe defjne the^ professor's utility function over only 
one of these fields, x . , and his effort in this field is his total effort (E^). 
Consider the ith course or field. Previously, we have assumed student achieve- 
ment X. to be a function of student effort: 

Hi 
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= a. + b.e^ where e. < (3) 

We have also assumed that faculty effort (Ep) contributes to student achievement 
such that: 

X. = a. + bte. + B.Ep ' (4) 

where b. and e. are the student's aptitude and effort in the ith course and 
B. and Ep are the ability and effort level:, of the ith professor. 

If the professor takes the student's prior-achievement level (a.) and 
specific aptiliide (b.) as given, then student achievement in his course 
becomes e function of the student's effort and the professor's effort. Sub- 
stituting in the professor's utility function we can rewrite (1) as: 

■^-Up = U(e., Ep) (5) 

The utility the professor receives is therefore a function of both his 
effort and the student's effort. This formulation seems intuitively plausible. 
It explains phrases like "earned" grades and why high abs-^nce rates of students 
disturb sone professors. To the professor, the student's effort (e.) is a 
normal good resulting in higher achievement levels, and Ep, his own effort level, 
is a normal bad which also may increase achievement levels. The proftssor has 
the potential tn trade his ef;ort for student's effort for any given desired 
achievviniont level. Devising, administering, and evaluating exams constitutes 
one dimension of faculty effort. The grade distribution may induce m^e student 
achievement, ceteris paribus , than effort devoted to making it easier for ^ 
students to learn (that is, the transformation of faculty time into student apparent 
aptitude increases b.). If students do consider maximization of grade point 
averages and survival in school or in a curriculum iinportant, a professor v;ho is 
an easy grad.r is likely -to induce less student effort (achievment) relative to 



82 



' ^'^-^^ to a noma, grade distribu.,- 

b"ti«, towards "DV and .Ps . 1 ^-tri- . 

P--or.s Cass J ^""^^ easUr 

■^'ass. This may not be true for an c» ^ . 

class center H ,Ue,v to b - " ^i!^ 

• .......... :::';:•""* - — 

absence of grades. Tbis „o„,d be . 

----- arstri: '""'^ - - - . 
---Tbo::::;::^^^^^^^^ 

3 week to scholastic activities- if h 
bo.r. b,s 'eve, Of satisfaction UredJ : ~^" 
- tbat bo.r ,„ ,.s„. act,„,t,-es ^ 
------a.ident,ca J,T'^'"^""^^^ 

^'"-e„t aptn.des. Tor e.posUor. reason '"^'^ - 

«e ass^e tbat aptn.es e n :2Z7 T ""^^"^ ^"^ 
a conversion depends on a number o " 

and effort ,eve, f^ " ""^ 

— - ass„. tbe e.cba J::; '-'—^ - 

-vertin, effort into grades in co„r L T ""^^ 

••''e grades Ig ) in . ^" ""^^^ J .04. 
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6. = b.e. in course (j) (7) 

J J J 

v/here: 

% 

e. + e. = = 50 hours. (8) 

If our median student all6cates*'his time equally between courses i and j 
(SOJourS)^ he will receive a 4. 0 ("A") in cou.-se i and a 1.0 ("D") in course 
j for an overall average of 2.5 ("C+"). 

4.0 * (.16) (25) in course (i) 

1.0 = (.04) (25) in course (j) 
Now suppose the student -recognizes that he has a lower aptitude in course j 
than in course i and consequently allocates a proportionately larger amount of 
time to cohrse j; for every one hour in i he spend^ three hours in j, allocating 
12.5 hours to i and 37.5 hours to j. 

2.0 = (.16) (12.5) in coi^rse (1) 

1.5 = (.04) (37.5) in course (j) 
This time allocation results in a grade of 2.0 ("C") in course i and 1.5 ("IH-") 
in course j, for an overall average o'f 1.75. Thus, his attempt to pull the grade 
of "D" in course j to aT'has failed (1-5 < 2) even thoui,h his effort level in 
course j increased substantially. Moreover, the reallocation lowered his grade 
in coursfj i from an "A" to a "C" and lowered his overall grade point average 
below a "C" (1.75). The student's only solution to this dilemma, receiving more 
than a "D" in course j without lowering his overall grade point average, is to 
" increase his scholastic effort at the expense of leisure activities, not of time 

allocntod to course i. In evaluating professors i eid j, the student is likely 
to give a substantially lower rating to j than i. Moreover, he is likely to 
feel his ratings are justified, since ho has sacrifice either leisure or time 
devoted to other courses with only marginal success. 

ERIC 
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Rodin and Rodin [53] and Attiyeh and Lumsden [4] have found that student 
achieverent (as measured by standardized .exams) and student evaluations of 
faculty are inversely related. Nichols and Soper [45] and Capozza [19] have found 
that the grades a student recei.es and his evaluation of the professors giving 
the grades are inversely related. If possible, the student in the above example 
would opt to take course j pass/fail, which in effect gives the student a 
time grant (income effect). Under pasi/fail the student can achieve an ''A" 
in course i and a "ass" in j, so that he need not sacrifice leisure nor receive 
a lower grade ici course i. 

It is assumed that faculty do not base grades on student effort, except to 
the extent that student effort falls out as achievement on an exam. One reason 
for this assumption is that professors do not have a way of monitoring student 
effort. While the professor may sympathize with the student in the previous 
example, it is difficult to distinguish low aptitude/high effort students from 
high aptitude/low effort (lazy) students. 

A faculty member v/ho is a "tough" grader lowers the value of the coeffici- 
ents (grade returns from effort) for all students in the class. Similarly, 
an easier grader increases the coefficients. Therefore, faculty choice of 
the type of grade distribution can inflence stydent achievement. If the 
student maintaiiis a constant total effort level (E^), tha gain in one coirse 
comei> at the expense of a loss in other courses, resulting in a zero sum game. 
It is a positive sum ganein an achievement sense if grades induce more stu- 
dent effort; alternatively, it can be viewed a negative sum game in terms of 
student utility if grades induce l'^<;s leisure than the student prefers. The pro- 
fessor is able to extract consume^ surpliA from students because tie-in sales oxist- 
In ord'jr for the student to receive subsidies (degree) he is tied to nicintdinino 
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minimum grades, taking required courses, living in dormitories, etc. Even 
though certain dimensions of these tie-in arrangements yield dissatisfaction 
to the student, his overall satisfaction is higher by staying in college 
than if he left. 

This contrasts to the criteria in the market place. Student survival 
in golf lessons, for example, does not depend on his performance but only on 
his ability to pay. A golf instructor does not insist that anyone must leave 
the class because his drive is less than 150 yearis. Moreover, the student is 
permitted to choose, at the margin, that which maximizes his satisfaction-the 
time allotted to golf versus to other activities. The reason we observe 
faculty behavior that does not necessarily maximize consumer (student) satisfac- 
tion is that the student does not directly pay the faculty member nor does he 
pay the full resource costs in public and private colleges. Other preferences 
(those of legislators, taxpayers, donors) count. Legislators could clearly 
■ eliminate admissions and grading standards if they felt taxpayers desired to do' so. 
summary, we draw no normative conclusions about faculty behavior. We 
hav- attempted to develop some rather simple positive models to describe student 
and faculty behavior. This section is not in tended 'to be a tract on the 
"Defense of Grades" but rather to give an interpretation of grades that differs 
from the existing interpretations. We have assumed that faculty members rank 
students vis-a-vis a grade distribution according to their utility function: 
more student achievement is better than less. We have not assumed .that faculty 
are rewarded on the basis of their grade distributions , but that their utility 
increases with increased student acnievoment. We now turn to a discussion of 
a situation in which the grade distribution the profes0)r may ajlot might ^ 
indirectly affect his salary. 
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CHAPTER IV 
GRADE INFLATION: A PRISONER'S DILEMMA 

The Carnegie Commission on Higher Education has noted that universities 
and colleges will probably not- return to the "Golden Age" of the 1950^ and 
1960*s, an age of assured progress, growth, and funding [72]. A study by 
Cheit [20] indicated that sixty-one percent of all higher education irstitutions 
are in financial distress or headed for it in the'1970's. The AAUP [2 , p. 191] 
reported a steady decline in the growth"^ rate of average faculty real salaries, 
from a 3.7 % growth in 1961 to 1963 to a -1,2 % in 1970 to 197l\ Balderston 
and Radnor [5 , p. 23] project continual decline in the growth of student 
enrollments from 1972 to 1984, resulting in an absolute decrease in demand 
' for faculty in 1984, if not earlier. All of theses signs support the predic- • 
tion that higher education will not return to the "Golden Age" for some time. 
Concurrent with the above trends are trends towards the following* 
'1. formula budgeting v 

2, student evaluations of professors as a basis for promotion and 
salary raises 

3. a relaxation of restrictions on student choice 

This chapter is an attempt to relate these trends with another trend--GRADE 
INFLATION. Grade inflation can be defined a,s a continual increase of ''A's" and 
"B's^' given by faculty with a simultaneous decrease of "D'S" and "F's:" in 
other words, a continual skewing of the grapie distributions towards a higher 
f^^quency of "A's" and "B's. " David Rei sman has popularized the tenr, "grade 
inflation," cited in a nationally syndicated article, "Grade inflation on 
C^.npuses Add to Debate on Marks," suggesting its significance [49]- While a 
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nationally comprejiensi ve study on grade inflation does not exist, as far as 
we know, there are a number of reports and articles that suggest a growing 
concern about the pl.?nomenon. A national survey of 435 colleges and universi- 
ties by Burwen [18] indicates a marked rise in grade point averages, especially ' 
in the last few years. At the same time,*it appears there is j slight decline 
in college entrance examination scores of entering freshmen [49]. A California 
college reported that forty percent of those enrolled received "A's" and only 
three percent received "D's" or "F's" [40]. Let us now examine each of the 
three trends enumerated above. 

Formula Budge t ing ^ ^ 

Formula budgeting is a response to "accountability." Legislators and 
administrators insist that it is necessary to "account" for the subsidies 
provided institutions and that monies will no longer be appropriated simply ir, 
lump sums. The formulas to determine the appropriations to universities are 
often based on the number of earned student hours generated. That is, a 
university receives appropriations according to some function of the number of 
students times the course hours taken in a unit of^ime. This formula is oftfen 
used internali^ by a university to allocate state appropriations among depart- 
ments and colleges. Many schools have had formula budgeting for some time. 
However, the trend towards declining appropriations to higher education has been 
a recent pheno^ienon. The post-World War II baby boom and the "sputnik" impetus 
to upgrade higher education in the U.S. contributed significantly to the vjrowth 
of higher education expenditures. Higher education became a growth ind.ustry in 
which sufficient funds existed so that all departments could share in the growth. 
The late sixties and early seventies have experienced an opposite trend. The 
higher education system in the sL.ties was set up to accomodate on increased 
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in nearly all departments in sixty-five percent or the institutions surveyed. 
Thirty-six percent used student evaluations for faculty promotions or salary 
increa|^. 

Relaxation of Restrictions on Student Choice 

The relaxation of course requirements and the freedom of students to 
design their ov;n programs have also generated more competition among depart- 
ments for students. A department may no longer be able to have, in effect, 
tie-in sales where a student must select a bundle of courses (degree program; 
with requirements) or no courses at all. In addition, the student has more 
flexibility, in that he can transfer courses to another major without losing 
time invested initially. Creager [21] reported that twenty-eight percent of 
the institutions surveyed had individualized programs with no speciffc course 
requirements beyond the distributive or university requirements; eleven percent 
had programs with complete freedom of choice (no requirements). 

These trends, coupled with declining budgets, prompt departments to 
compete with one another to attract students. An individual faculty member or 
department chairman has relatively little influence on the university's total 
embroilment where entry demand is primarily a function of tuition, scholarships, 
and admission standards. Similarly, he has little influence on the survival 
probabilities of the total student body. However, a faculty member does have 
considerable influence on the enrollment in his department and even more so 
on enrollments in his courses. Therefore, for each individual professor the 
tolal^market (total enrollment in a university) represents a parameter, and tl)e 
markot shaie (courr>G or department rnrollment) is subject to his influence. 

\ 



The Model 



Faculty members, given academic freedom, determine the shape, of the grade 
distributions, within^ broad constraints, in their classes. The professor 
can increase his market share if he lowers the price of enrollment. In Chapter III 
we formulated the professor's utility function, dependent upon his effort (E^) 
and th3 student's effort (e. ): 

Up = U(Ep, e.) , (1) 

In Chapter III we also discussed that ''hard grading" could Jncrease the pro- 
fessor's satisfaction by inducing more student effort than the student would 
choose to maximize his satisfaction. This leads to a situation in whic"^ the 
utility of the professor and that of the marginal student conflict. That is, 
the student must sacrifice more leisure that desired or sacrifice his grade 
average. Either case lowers the student's level of satisfaction. On the other 
' hand, if the professor lowers his performance criterion (shifting the grade 
distribution up) he relaxes the level of student effort previously required 
for any given grade. It is as if the professor gives a time grant (income 
effect) to the students in thl^sense that the student can either expend, the 
additional time in the form of leisure, maintaining his expected GPA, or devote 
more effort either to preferred courses or the particular course, increasing his 
expected GPA. This is illus'trated in Figure IV-1. Assume the student is taking 
six semester hours' in course x-j and six setrester hours in course Assu;x also 
that the student, given time allocation between leisure and scholastic effort, 
can either receive an "A" (4.0) in and an "F" (0.0) in x^ , if he allocates 
all of his time to X2, or he can receive an "A" in and and "F" irt X2> i^ he 
allocates all his effort to field x^ and none to x^. Similarly, he can receive 

ft 
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a "C" (2.0) in arid in if he allocates his efforts equally between the two 
courses (point X). The solid Una in'Figure I V- 1 » represents alternative student 
time allocations of a fixed effort betv;een x^.and.X2, which yield an overall 
grade point average of "C" (2.0). .It is unlikely he would choose a corner 
solution (for ex-ample, L) where he would flunk course or Xg and have to repeat 

* FIGURE IV-1 



Course 
"1 



A (4.0) 



B (3.0) .. 



C (2.0) 



D (1.0) .. 



F (0.0). 




F (0.0) D (1.0) C (2.0) - B (3.0) - A (4.0) 
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the course!^. 

I 

Now askume the professor who teaches Xp radically lowers his performance 
standard *( Ml ses his grade distribution). This is illustrated by the dotted\ 



line in Figure IV- 1-. As in conventional consumer theory, the relative price 
of X2 is now much lower, given the student's time constraint. There is both^a 
substitution and income effect. The student can take the additional 'income 
(time) and' consume more leisure while maintaining his overall grade point 
average, "C". Alternatively, the 'student can maintain his effort level and 
increase his grade pojnt average. If he allocates one-half* his time to Xo he 
can receive an ".A" instead of a "C" while maintaining a*"C" in x^, which yields 
an overall GPA of "B" (3.0') illustrated at point Z. Similarly, he can. cut 
back his allocation of time in ^2 to one-fourth his total effort and receive 

*a'^C" while a^llocating^three-'fourths his effort to x. , receiving a "B" (3.0), 
for an overall GPA of 2.5 (point Y). Either way, the grade constraint of the 
sutdetU has baen relaxed, peiinitting him more freedom and increasing his level 

vOf satisfaction. Note that we are talking about the marginal student. The lower 
performance standard in x^ does not directly affect the high aptitude or high 
■ability student since his class rank is high w"heth6r inflation exists or not. 
We can see that the lower performance standard in X2 will attract students into 
•that field, if there \% a substitution effect due to* the lower relative price. 
In addition, the course may'be taken to rel/T^tfi^h^ime constraint for other courses 
(incoiiie effect). It is as if the professor had raised the student's apparent 
aptitude in X2. 

It is evident that grade inflation is one way to increase a department's 
market share of the total university enrollment. Note that the professor's 
utility function^ as we defined it, is a function «f the student's achievement. 
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.To-the extent grade inflation reduces student effort, the professor's level of 
satisfaction decreases. However, he is compensated by maintain-ing or increasing 
his department's market share^^nd thus increasing his chances for survival or, 
promotion within the department. We would also Hypothesize that younger faculty 
menters (non-tenured) are l^lcely to give out higher gr'ades than their tenured 
colleagues whosQ survival is not so much in doubt. ^ 

We have illustrated how formula budge^tlng basecj^on the number of students 
taught is likely fo lead to grade inflation in the face of a declining market" 
(enrollments). However, there is a more direct effeet of salary raises and 
promotions that are based, in part, on ^^tudent evaluations of faculty. Nichols', 
and Soper [45] have c^leuTated at one institution that a one-po>nt Increase, on 
a four-point scales in the cl ass's'expected mean grade implies an increase of • ' 
more than on-half point. in the class's mean rating of the professor. They have 
found a steady trend of grade, inflation at their- institution, which uses 
faculty evaluations i1^ salary determinations. As mentioned previously ,^Rodin 
and Rodin [53] have found student achievement within. tw^ve sections of calculus 
courses .to be inversely related to student evaluations of professors. In Great 
Britain Attiyeh and Lumsden [ 4] found student achievement scores on standardized 
tests in economics to be inversely related to student evaluations of professors.. 
These studies support our' model of student choice. If the professor's utility 
function encompasses income raises ^d promotions as well as student achievement, 
he must consider the results of inflating grades. If 'his grading is lenient', 
he increases his evaluations (income); if his grading is' more strict, he lowers 
his evaluations (incpnie). Note that formula budgeting based on scudert enroll- 
ments induces the individual professor indirectly, since the whole department 
receives the budget. An individual professor who does not inflate grades can 
take advantage of his colleagues' grade inflation, benefitting from the 
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department's increased budget. However, salary increases based on student 
evaluatii^ns are- a direct fpcentive to an individual professor and counteract 
the tendenc> to "take a free ride.'"" ' . 

The discussion thus far may explain a once and for all increase in grades, 
but does not explain the continual rale of increase--grade inflation. In 
addition, not all department enrdllments or budgets are declining and not all 
departments utiliz-e student evaluations in salary determinations. ^ Consider 
the matrix illustrated in Figure lV-2. Assume a university of only two depart- 
ments, x, and x~.- We shall extend this two -department model to a more realistic 
example -snjbsequently. The figures in the cells are hypothetical student enroM- 
ment figures. The first enrollment figure iR each cell refers to departmf.nt X2'5 
enrollment and the second figure to x^'s enrollment. Cell I, in the uppar 
left corner of the matrix, refers lo the status quo enrollment where each 

9 

department^ adheres to an historical grade distribution year after year. Note 
-that the grade distributions in each department do not have to be identical 
nor normdl distributions. As ci ted*previously, some curricula have higher 
grade distributions that others (for example, education versus engineering) 
after controlling for ability (evidenced by SAT scores). This simply reflects 
the fact that students choose curricula on the basis of factors other than 

grade maximization. A student may choose oh the basis of future income expec-* 

♦ ' '4 

tations of a course o^r on an interest in the specific knowledge of a coUrse. 

We assume total university enroUinent is two hundred, enrollment split 

equally between departments x^ ar-^ Xg. Assume department Xg grades more leniently 

because of the department's policy to base promotions and^ raises on student 

evaluations. If cur previous model of student choice is correct, there v/ill be 

a &,ubstitution of students; switching out of x^ into Xg- This is illustrated 

lOi 
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in CelMI. in the^upper right corner; department has attracted f1 fty' students 
from x^. If formula budgeting is based on enrollments^ then department will 
gain revenues at the expense of x^. Consequently faculty in department will 
find 'it difficfflt to obtain salary raises- and promotions'; some faculty members 
may lose their jobs. If department inflates Its grades while d^partipent 



maintains its grade distribution, as illustrated in Cell III department Xg's* 

revenues will suffer "at the expense of x,. It is unlikely that either depart- 

.ment will maintain its present grade distribution in the face of a declining 

market, share of the total enrollment brought about by a. change irj^relative 

prices (change in the grade (jistributri on of one department). Jf .x^ -initiates 

i change then Xg will probably follow suit. Similarly, if x^ initiates a change, 

x^ will follow, suit. - The second -department's counter strategy to in turn raise 

its grade distributions tends to reallocate students betw9en df^partments as 

• * * • 

they were original.ly d1strii)uted, but both;,departments have now inflated their 
grades. This Equilibrium is represented in CeH IV. Note that neither depart- 
ment gains mo|^ students in the long run, except fo^ Jntcrtemporal changes in 
the distribution of .students (revenues).' The equilibrium of CeU IV represents 
lower faculty satisfaction brought about by lowerirvg standards which induces 
lower student achievement (effort). ^ Therefore,^ grade inflation results 
a negative sum game to the faculty. 

With only two departments in the model we should expect cooperative agree- 
ments to prevent raiding one another's departments, which v/ould produce no . 
long-run •gains and would make the faculjty worse off. If we extend the model to 
n departments, cooperative agreement- is much more difficult ^o obtain. In 
addition, such explicit cooperative agreement runs counter to the tradition of 
academic, freedom. Recall that our oper'ationaUdefinltion of ^cademic' freedom 
was the right of the individual professor to rank arid evaluate, (grade) students 
according to his preferences^ This model is a classic example of the Prisoner's 
Dilemi^ia, since each department is damned if it inflates grades and dafnned if it 
doesn't. • . * 

The model applies at an Individual level witlTin a departi.«nt or within the 
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entire university. Good student evaluations may not De bought for the 

gentleman's "C" any longer;* In fact, "B's" may merit only average evaluations. 

Student evaluation questions liKe "How-do you rank this pr6fessor relative to 

other*- professors in the department or university?" require that the individual • 

faculty member keep his prices (grades) in line with the market (grades of 

all pther professors) if he dogs not desire a low evaluation and consequently 

no raise or promotion. Not all departments need base their salaries on student * 

evaluations. Grade inflation can begin if one -department chpinges its price; 

• • • • 

coupled with declining appropriations and formula budgeting, thi s can cause 

other departments to. generate successive counter strategies* to compete for 

students. . , ' 

If student evaluations of professors are, in fact, inversely related "to 

achievement and expected grades, one wonders how ^uch a system began. The professor' 

value or productivity is la function 6f the price he charges such that the* lov^er 

the, performance standard the hiQher -the professor's quality. WKat, then, is 

the alternative? We have discussed in considerably detail the problem of 

evaluating faculty performance when academic freedom allows the professor to 

structure the courses, and evaluate the students according to his preferences 

and v/hen student post achievement is a function of a number of factors "that * 

are not solely attributed to. the professor and are not easily discernible or 

measurable. , . • ' ' 

« « 

Declining growth rates have produced a favorable climate in which admin- 
, • * » . . . 

istrators can-cater to student preferences. Because grade inflation is a 
n'dtional phenomenon, thert is a negative incentive for an individual university 
to deflate grades. That is, the university as a v/lio.le, not only the individual 
departmentSr is caught in the prisoner's dilemma (Figure IV-2) / . 
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We have focused on the negative sq-n ^ame (lower faculty satisfaction) . 
which grade inflation produces. .However, a more serious ui lemma confronts 
higher education graduates. In Chapter III we discussed grades as a screening 
mechanism' distributing students to their areas of comparative advantage. The 
importance of this screening .is suggested by the fact that nationally forty to 
fifty percent of students switch broadly defined curricular groups and approxi- 
matcly fifty percent of freshmen students do not graduate in four years. Assume ^ 
that a portion of the rate of return from higher education is due to screening. 
Taubman and Wales [^6] suggest that over thirty percent of the return is due 
to screening, although their analysis doe^ not consider the wmparative- advan- 
tage argument.^ In Chapter III we denoted the quality of screening by h: h = 1 
denoted perfect screening and no screening existed when h lay between .1 and 0. 
Cpnsider Figure IV-3, which illustrates' some hypothetical values^-of h resulting 
from departmental strategies to compete for students. ■ • ' 

The first number in each cell refers to theWalce of h for department 

.X, and the second number "to the value of h for x^. Assume screening is not 

■ . •. . 

perffect,even under a status quo "arrangement (Cell I) where grade .inflation - 

does not qccyr. If departm^ht Xg lowers its performance standards there is a 

weakening of the grading system such that marginal students- are not channeled 

into' areas of comparative advantage. The value of screening goes down to .5a in 

department Xg, but there is no deterioration'of screening in department x^. If 

reacts strategically to- department Xg's grade inflation by inflating grades, 

the value of screening for both departments decreases to .50 (Cell IV). Cell IV 

illustrates the^t some ''students who have a comparative disadvantage in and some- 

in X,, 'respectively, are able to survive. Students' no longer receive signals 

indicating their relative class standings nor are they labeled for external 
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FIGURE IV-3 
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purpose:, (firms).. ^ . . ' c 

HieVlso know that the rates of return to various curricula are different." 

'J ^ * 

If the Stiglitz model holds in the sense that f^rins^are not able to distinguish 
^an indiv'iduaVs marginal j^odu.cti vi ty -in a joint production process, some 
• .students may enroll ir^^x^, though that may b^their area "of comparative 
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disadvantage, so that th^y may take advantage of .that field's higher rate of ^ 

return. Although these students may gain ih the short run from this behavior, 
• i 

in the long* run the firm wil 1 discount the labels (degree program^) given the 
students. Thus, grade inflation will Ifead to degree devalua-tion. In addition, . 
if grade inflation leads to less stucfpnt effort, and therefore lefts student 

« 

achieiiiment, a further devaluation of degrees will take place independent cf 
of screening effects'^ Note that the value of screening wiOl deteriorate if 
the effects we described above work at the margin for a suffi.cient number of 
students. Ftras will no longer be able to utilize the degrees (university- 
confert^ed labels) to distinguish those students who have. ^ comparative 
.^dvaNitage and/or high achievement (effort) level in a spec^ific field from ^ 
those' marginaf students who have a comparative disadvantage -and/or low 

•achievement (effort). . 

We can see that grade inflation is also 3 negative sum game for students, 
in the long Hin. However, shortVun benefits accrue to average ability 
students^in the sense that grade inflation permits more freedom of curricular 
■and time aHocation choices.- University-wide grade inflation, in effect, 
gi-ves the student a time grant (income effect) so that he can spend time on a , 

' variety of courses or on increased leisure. Thus, grade inflation allows 

-students to trade future benefits (higher earnings) for present benefits (increased 
Student choice in school).' To the extent the demand for higher education is 
sensitive to. the rate of return, grade'inflation will produce additional cnroll- 

' mefit decHne, thereby. increasing the negative feedback of grade inflation for 

facOlty. • • 

• , .From the standpoint cf^ stydents,. grade inflation also is a prisoners • ^ 

diienina. The influence (Tf any single student, or class of students is lil Jy to 
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be negligible. Gnp,de inf>^ition, bydevaluating the de^Vee, imposes significant- 

costs to. high ability^students wlio do not receive an^ short-fun benefit^^ • It 

interesting to riCrte'that the Ph'i B^ta Ka/pa society, in 1969, was the first group 

to^ recognize, a forrfi of grade inflation created by the pass/f^il system [50]. 

* Thts group was cortcerned aboLft. using" the studenrt's overall gradl^ point average 
- " ' , -■ ' ' • 

as a cmtenon for' Phi Beta Kappa membership, given the general "increase in the 

use of pass/fai^ grading. 'As expected, the society examined alternative 

0 -J - > 

- screening mexhanisrps. Howe^^er, ^^hi le the h1gf> abilfty-^^tudents may disl ike 
grade inflation, tfife racijority^of students may be expected to vehemently protest 
deflating grades, wWch would rjestrict their feasible sets. Therefore, it is 
unlikely that 1 massive student moveme'nt totalt grade inflation or to initiate 

. 'grade deflation wt;^T* be jorganized. • . ^ 

We have argued that grade inflation will eventually lead to- a decline in 

the rate of return to educs^tion. Popular attitudes increasingly support this 

argument; as a result, vocational and trade schools are becom-feg more attrac- 

tive. Assume there is a^decline (real or perceived) ^n the rate of return Ho. 

higher education due tD.factors other than grade inflation. 'For example, the 

decline could result ff.om excess supply of college graduates. A^decline in^ 

the rate of return Is defined. in a relati^ve sense; the lifetime earnings of a 

college graduate may s*till be greater than the lifetime earntn'gs;of an individual 

f 

with ohly a high school diploma, but ate^e margin this differentfel is smaller 
"and makes a college degree marginally Iqbs attractive. The decTine in the rate» ' 
of return may then cause" grade infjation, rather than grade inf^tion causing 
Jthe devaluation of a degree. • ' ^ 

^ ^ ' - * ' ^ • i - ' 

Referring back to Chapter II, we defined the 'Student's utility furfction as: 
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anil the student's production function .as .• 

X. =A. .B.E. ' . (3) 

The first ord^^r cortJition for utility rnaximization is: 

This condition states the willingness^ of the 'itudcnt to substitute effort ' 
(leisure) for achievement is. equal to r ^ (b.) The student can receive 

utility from knowledge or scholastic achievemert in many ways. He may receive 
utility from knowledge ^or the sake of knowledge; He is also likely to receive 
utility from associated income. If there is a decline in the real or perceived 
income associated with education, he is likely to lower his marginal evaluation 

« 

of knowledge. In other words, the marginal utility of achievement (U^) decreases 
in equation (4), assuming the student's ability (B,) constant, he will decrease 
his effort, U^, (increase leisure, U^^) to satisfy the first order condition. - 

A decline -in tJie rate of return, while Maintaining grading standards, 
results in a decrease in student (consumer) surplus. We have discussed the 
possioliti of the faculty member extracting some of this consumer surplus by 
imposing, hi gh standards which require effort levels beyond what the student 
would choose in t^J absence of such standards. Therefore, loss of the studeat's 
consumer surplus, due to a decline in the rate of return, limits the arrount of 
consumer surplus thfe professor can extract. Thus, one way to maintain *the 
Student demand for courses ^n the face of declining returns fron\ those courses 
is to lower the price (inflate grades). Moreover, tlje decline in rates of 
return does not have to extend to all disciplines* The htgh degree of publicity 
given ^uch curricula as engineering and education may have iiet aff the initial 
grade -inflation in these curricula. Adding the'declining population growth, 
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formula budgeting, and student-evajuati on-based salary raises and promotions, 
the initial inflation spreads from one or seVeral departments throughout the 
entire university. • 

Whether grade inflation started from an excess supply of college graduates • 

or from the hi gher-ecfucation fiscal problems or from both is irrelevant. *We 

wish to emphasize that each of the models feeds the other and may ultimately 

Jead to-hyper-inflation. Grade inflation generates an excess supply of degrees 

because of devaluation; the devaluation in turn leads to more infl^ition, and 

✓ » 
so on. ^ 

The two models. of inflation are li'ke the |^emand'*versus "supply" models of 
monetary inflation. Also analogous is the role of the Federal Reserve Boards- 
it controls the money supply arrtl thus also is responsible for monetary inflation. 
Likewise, the faculty controls grade currency, and it permits grade inflation. 

This chapter has focused on the role of faculty in selecting performance 
standards (grade distributions). One department or professor ^an impose 
externalities on other departments and professors as well' as on students.^ 
There are several ways that faculty can internalize these externalities, avoid- 
ing the prisoner's dilemma of grade inflation. First, an academic constitution 
could be designe'd, requiring all professors to^adhere to some standard grade 

distribution, preven.tin^ changes in relative prices. It is not likely that 
• > *• 

the coftsti tution could be unanimously passed. However, support for a constitution 
restricting faculty freedom should increase as inflation increases to its upper 
limit (all "Als")^ Second, student evaluations could be adjusted to account 
for-the grades a professoV gives to his students. Third, criterion reference 
testing, discussed in Chapter II, which .does not utjlize grade distributions, cwuld 
be Increasingly implemented. Different student abilities fall out in terms of 
time expenditure distribution rather than grade distribution. 



/ 

CHAPTER V 

I 

TEACHir^G AND RESEARCH: SUBSTITUTES OR COMPLEMENTS 

In earjier chapters wf have assumed that the prcfessi^r engages only in 
leisure activities or instructional activities. Student achievement's a normal 
good to the professor; that is, all 9the,r things being ^qual , the professor pre- ^ 
fers more student achievement to less. This assumption agrees with the generally 
accepted notion that the scholar is ^inter^sted in his pupils and that he does 
not have to be externally motivated. The jDrofessor's utility function, as we have 
defined it, produces facul ti^ behavi or^ that is benevolent and charitable towards 
students. Eve^ry prafessor may not exhibit identical charitable behavior (faculty 
effort), and to some externdl observers faculty may not exhibit enough charity 

• to justify his salary. However, while higher education was a rapidly growing 

^ ■ , 

indu'stry and the faculty had a sellers market, there was little real concern 
about faculty behavior.- 

In the previous chapter we discussed the post-baby boom effects and apparent 
.fiscal crisis in hi gher .education. Our examination of these circumstances, 
relative to faculty and student behavior in a model of grade inflation, has 
changed our previous assumption that salaries are independent of faculty behavior. 
If the professor's behavior extracts the "consumer surplus" of the students, he 
is likely to receive lower student evaluations and consequently a lower salary or 
a lower probability of pronotion or raises. Therefore, the initial moctel of faculty 
choice based on the absence of monetary incentives was replaced by. a model based 
on an incentive* system related to student evaluations for faculty survival. Our 
discussion'so far is descriptive of many colleges and junior colleges that 
are non-"publish or perish" institutions. This' chapter structures a model that 

' ' lii 
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includes research activities as well as teaching and leisure activities, a 
model incorporating an addition'al incentive system that exists in "publish or 
perish" institutions. 

We again assume a two-stage choice process in which faculty chooses, between 
f scholastic effort (research and teaching activities) and leisure, recognizing 

• . — ^ ^ 

that there is an implicit additive assumption. Once having determined the total 
scholastic- effort (E.) where E. = T - L and T equals total time and L leisure 
time, we can examine the pirofessor's choice calculus of allocating his scholastic 
effort (E.) among teaching the research activities. We assume that under 
academic freedom, the faculty member has considerable latitude in this alloca- 
tion decision. ^ 

♦ 

Research and Instruction as Substitutes 

• « 

It is often argued that research activity produces joint outcomes of 
research and teaching,^ a phenomenon which can be construed in several ways. . 
The classic example is the interaction of the faculty member and his graduate 
assistant "or tlie thesis advisor and the student. As joint products seem obvious 

• in this case, we will not discuss it further. It is also argued that research 
activity increases the productivity (ability), previously defined as B.-, of 
the professor in the classroom. On the other hand, some argue that research 

* activity decreases teaching ability because the faculty member's ideas become 
too- complex, and he teaches beyond his students' comprehension levelfs. These 
arguments are hypotheses which have not -been empirically tested. However,' 
we shall consider several studies that suggest the interrelationships of 
teaching and reseaVch. 

We shall first consider the complete absence of joint products--research 
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activities produce onT^ research outcomes and teaching activities produce onlx 

teaching outcomes.^ We define the professor's utility function over research 
A- 

(x-i) and teaching {X2) outcomes: 

-U. = U(x^.X2) ^ •• (1) 

where the marginal utility of x^ and 

> 0; U > 0 
^1 ^2 

.The professor's production function for research (x^) is: 

• X, . a, + b,E, ., (2) 



x;=b,E, (3) 



^The production function for teaching is: 

where b- is the profess6r's ability (that is, faculty aptitude) to produce _ 
research outcomes (x^) and b2' is the Ability to produce teaching outcomes 
{X2). 

We shall abstract from such inputs as capital (buildings, laboratories, etc.) . 
and other labor (clerks, secretaries, graduate assistants). The constant a^ 
represents the professor's initial endowment or initial achievement as a 
researcher. There is no constant for the professor's production function of 
teaching outco;iies since we have assumed that function is strictly a rate con- 
'cep^ (b^) dependent on the "student's" (class) initial endowment (initial 
endowment level'). Without loss of generality we can assume away the initial 
research endowment (a^) so that the production functions are: 

Having determiHed the effort- lei sure choice, the constraint facing the 
professor is: 

Ei - h^i ■ V2 ' ° 
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Usirig the Lagragian multiplier ve can define the professor's constrained utility 

maxmization problem as: ^ 

U. = U (x^, + a(E. - b^x., - b2X2) ■" (7") c 

The first order conditions for iJtility maximization -are: • * 

u' ■ U U 

The abQve states that a professor's willingness to substitute research 
outcomes (x^) for teaching outcomes (X2) equaTs his ability to substitute for 
X2. given his relative abilities of b^ and b2 and effort (E). The absence of 
joint products from undertaking either research or teaching activity can b? 
defined! as (and illustrated in Figure V-1): ' ^ 

. .!;i=0 ' and ]^=0 ■ W 

/ 3x2 1 

•Realistically, the average professor does, not have complete freedom of 
time allocation since some threshold level of time must be allocated to teaching 
(he must go to class, :rade exams, advise students). This threshold is repre- 

» 

sented by X2* . a minimum time or effort {x2'= b.e') out of the total effort (E) 

>hat the professor must devote to teaching to survive in the in^itution. (We 

shall discuss this threshold in more detail in a later section of this chapter.) 

' The professor, however, has considerable latitude in allocating the residual 

effort (E - e') between research and teaching outcomes. Therefore, his feasible 

choice set is bounded by X2' - Z ' - X2'-'. Research outcomes beyond x^' are not 

/easible since we assumed that a' portion of his total effort (o') must be devoted' 

to producing X2' of teaching outcomes. The slope of feasible set ' /. Xg' ' is 

determined by his relati ve abilities tb produce research and teaching outcomes 

(b,/bJ. Recall that b, is affected by his student's abilities (aptitude, prior 
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achievement), effort levels, and preferences. 

Let us assume teaching outcomes are not measjred in terms of studenl eval- 
uations. As discussed previously, the property right of academic freedom, which 
allows professors to determine what constitetes knowledge and how students are 
ranked, makes a definition "of teaching Qutcomes difficult. This problem is 
further compounded by the fact that student abilities and effort levels enter 
into the final outcome, making it difficult to isolate the professor's performance 
(marginal product). Therefore it is not likely that faculty teaching performance 
beyond the threshold '(X2") will be rewarded in terms of income. This is one 
factor that explains the reliance on publishing as the main determinant cf ^ 
salaries. Articles are measurable in terms of quantity and quality. Further- 
Jipre, even if the dean has some intution that a professor has high tea<:hing 
abilities or performance, the professor is at a comparative disadvantage in . 
salary negotiations* Because there is no clear definition of teaching outcomes 
or teaching performance, the professor is not able to export this skill in the 
market to increase his bargaining strength. The dean of the college is a monop- 

soniat and is unlikely to promote his "good" teaching faculty in the academic 

3 

market beyond his university. 

lihe coi3clusion that there is no market for good teachers is not entirely 
accurate, however. In economics, for example, there is an emerging market for 
"principles" teachers who are receiving relatively high salaries and known 
throughout the discipline. How does one reconcile this phenomenon with our pre- » 
vious analysis? First, the market appears to be restricted to "principles" teachers. 
A standardized exam has been developed to measure understanding of economics (Test of 
Understanding College Economics). While there are still difficulties ,in interpreting 
the exam scores 1 there is a standardization and measurement of knowledge. Second/ 
"principles" sections are usually large mass sections drawing both economic majors 
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and non-majors. Thus, if formula budgeting based on enrollment exists, the 

r • 

"principles" courses are often the "bread-and-butter" of a department's budget. 
These courses are increasingly being taught as massive auditorium classes. 
Therefore, a professbr who has demonstr'ated effective handling of large classes 
(maintain or increase. enrol Iments) presents an opportunity for the department 
to generate profits (from a budget based on increased enrollment minus one salary). 
These profits can be used to subsidize other activities and smaller classes 
for more advanced courses.^ 

On the other hand, there does not appear to be a "good" teacher market 
developing for more advanced courses with smaller student/ faculty ratios. This 
may be due in part to reduced possibilities \f profit generation ^nd to the 
absence of standardized measures of teaching performance in advanced courses. 
The only current measure of the performance of the faculty member teachi'ng 
advanced courses is his publication record. Where' does this lead us? First, if ' 
the professor is interested in maximizing income, given research ability, he 
will allocate his residual effort totally to research activities;^ the exception 
is the "principles" teacher. However, it should be noted that the "principles" 
market is limited due to massive class sizes and the demand from only large- 
enrollment universities. It is worthwhile for a professor to engage in research 
even if his present institution does not follow the "publish or perish" doctrine. ' 
The distinction between research and teaching is that the former can be exported . ^ 
Consequently, the professor's bargaining power is increased. Where fomerly the 
dean or chairman could put the professor on his "all or nothing" demand cur/e, 
the publishing professor can put the dean or chairman on his "all or nothing" 
demand curve. Second, publications increase the probability that a professor 
will receive research grants. Many of these grants carry indict costs or 
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overhead budgets which increase the financial health of the university. While 
qovenunent expenditures for research and development appear to be declining, they 
are porhaps eveti'rore important to universities in light of the overall fiscal 
crisis. Third, publications also increase tbe probability that professors can 
obtain independent grants' that increase their income^ Fourth, because research 
is exportable* job opport-iinities are likely to be expanded beyond the university • ' ^ 
to include industry and government. ' , " ^ • 

Therefore, it is rational that both administrators and professors' behave 
simtlarly with respect to the "publish or perish" doctrine. We shall present 
evidence that this is true. In spite of the public pronouncements of^both 
administrators -and faculty of the concern for "good" teaching, little progress has 
been made to define what constitutes good teaching. At present, the only 
measure of "good" teaching used is student evaluations. * 
Our previous' discussion assumed that the professor was primarily interested, 
in maximizing income. This is not necessarily true for all professors. Some 
professors may willingly sacrifice income to prodjce teaching outcomes defined 
as stadent achievement. Referring to Figure V-1 , which illustrates the constraint 
facing the professor, if he allocates his time such that he produces' teaching outcosres 
beyond Xg', we can describe his behavi^or as being truly c haritable . Thatjs, if 
he has the ability to do research, and yet allocates a portion 'of his residual 
effort to teaching beyond Xg', he has chosen to sacrifice income in favor of 
imparting additional knowledge to his students beyond the minimum required, lie 
do not doubt that some professors behave this way. However, because it is diffi- 
cult to measure this charitable behavior, it is not probable that charity will 
be used as a hiring criterion. For professors who do not have the ability to do 
" research, the opportunity cost of teaching activities beyond Xg' is sacrificed 
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leisure. ' . 



FIGURE V-1- 
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Finally, what effect would defining student evaluati ons as teaching outcomes 

^ 

' have on faculty choice between resea**ch and teaching activities? The "hard" 
professoj^ (who have high performance standards^whi cfi require s.tudents expend 
niore effort than they would choose, given their own- preferences) may simply 

. us 
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devote less time to teaching and more time to, research and/or leisure. If the 
professor makes the course easier, he can redUce his effort level, the students' 
effort Tevels, and receive ff^^her evaluations (assuming achievement fs inversely- 
related to student evaluations). Only if student evaluations and student, 
achievement are positively related is it likely that more faculty effort wilT be 
. expended on teaching activities. One way to decrease effort is tcf use multiple 
choice exam, instead of essay exams. This may also improve the students' eval- 
uation of a professor's fairness since a multiple choice exam is often perceived 
as more objective. - . ^ 

I • 

On the oth^r hand, students may evaluate on the basis of the professor -s 
entertainment value. For some professors, the development of entertainment 
skills may be terribly difficult and- require considerable effort: It is not 
clear what effect defining student evaluations as teaching outcomes'* will^have 
on faculty choice. As mentioned previously, empirical data" on time allocations 
of students and facjjlty are almost nbn-existent, and t|?e faculty acitivity data 
that do^.exist are self -'reported and not entirely valid. We suspect •/ 
that lowering admission standards and grade inflation lead to faculty, members • ^ . 
choosing' more research and leisure, -less teaching. ^ " ^ 



Teaching and'Research as- Joint Products ♦ 

The previous discussion assumed the absence' of joint products. Let us now 
assume that research activity produces teaching , and research 'outccTies and that 
teaching activity produces research jnd teaching*" outcomes. We can define these 
relationships as follows: 

, abg . 3b^ 
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■ ■ We<»an'assure this is truf only over a certain range of^he production functioh 
where eventually a further increase in res^-arch outcomes- must lead to a decrease ^ 
in teaching ouicora;?, .as illustrated in V-^s^ - - 
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1\ead«1ng Outcomes [t^-^I 



Certain allocations of faculty time (between research and teaching activitic5s) 
will produce oAcomes that are in the substitutable raW>Uncrease in researcl> 
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ipto an econometrics course or advanced macro-^economic^ course. Most junior 
colleges- and small colleges do not follow the "publish or perish" incentive 
scheme. Moreover, these schools have a limited varifetV of courses and are oftorif. 
restri^cted to-introductory rcourses. Therefore, Mt is peVfectlytrrational that 
these colleges do not reward research. On the^o'thefvhand, large universities 
have a wide variety of courses in both ^ undergradi/ate and graduate programs, ' ♦ 
Therefore, the joint product^ notion is much'more applicable si«ce the subject 
matter of researefi and teaching has -a higher probability of being compatible. 
Ohe can generate a number of hypotheses; the crucial questiom is what, in fact, 
is the behavior v/e observe?. 



1? 

^ - • \ ' ■ 

Some Suggastive Evidence » ^ 

Tifere- appears to be supportive evidence at selected universities that research 

-J 

publication is the principle determinant of salaries. Katz [38] found in analyzing 
a large number of deiD^rtments at the University of Illinois that "Of all 
variables included in this regression student evaluations of teachers were the 
least predictiVe of salary." Most department chairman, that he interviewed had 
a mistrust of student ratings. - On the other hand "the publication of a book, 
article, or' excellent article during a professor's lifet5me was v/orth annually an 
extra $23t), $18, and $102, respectively in ^1969 [38, p. 473], He als^o found dimin- 
ishing return to publishing. 

Siegfried and White found ih' analyzing the ec|noraics faculty at the Univer- 
sity of Wisconsin— Madi5on, found the following using student evaluations as a 



measure of teaching quality [55,- pp. 23-24]: 



If a professor v/ere able to excel in teaching and raise his ranking ^from 
that of the departmental "average" to the top 15. percent <i'.e., raise 
his transformed evaluation score one standard deviation above the mean) 
he'could expect a salary tncreas? of $490, At the mean faculty salary 
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level of $19,360 this represents a salary increase of only 2.5 percent. 
This salary increase can be compared to the financial rev/ard that would 
accrue to the faculty nember who allocated his time and energies 
toward excelling in research. If the sacig professor were successful . 
in raising his research inventory from the "average" to the top 15 
percent of the department, his salary would be expected to increase 
by $3,450 (^-^ssuming the impact of monographs to be zero). Ihis ^epre- 
. sents cin increase of 18 percent at the mean salary level. 

Several studies have atten.pted to test Whether student evaluations are 
related to r^bsearch publications. Voeks [73] found that student evaluations 
were not significantly correlated with faculty publishing at the University of 
Washington. Bresler [10] discovGred at Tufts University that faculty holding 
research grants received more favorable ratings than their nonrcsearching 
colleagues. Hayes [33] found that tne faculty publication rate at, Carnegie- 
Mellon University does not. cprrel ate. with teaching quality as determined by 
student evaluations or department head ratings. Finally* Siegfried and White 
[55] found evidence supporting Voeks and Hayes t^at there appears to Ije no 
corlclusive positive association between students' evaluations of teaching 
perfor.nance and faculty publication rates. 

What is surprising from these studies is that there is' not a significant 
relationship either positive or negative.^ The studies seem to support our model 
of the absence of joint products.- Some af the studies have policy recommendations 
to change the incentive structure to improve instruction quality. We have qone 
to considerable pains to point out that this is easier said than done in the 
absence of criteria for good teaching* Moreover, department heads seem to be 
acting rationally in rewarding faculty outcomes. If there is no ccrrelation be- 
tween research and teaching, why should the department head not pay for rrsoarch, 
which has some positive va.^e in terms of prestige to his department. 

Tke above studies used student evaluations as proxies for quality teaching. 
The absence of achievement scores or other evaluative schemes in these studies 
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supports our models. There is, however, one study that indirectly usps a 
criterion other than studwit evaluations as a teaching outcome. Solmon [59] 
in examining a cohort of students from various schools found student salaries' 
after graduation (controlling for stude "..experience and ability) significantly 
correlated with the quality of the institutions as measured by the Gourman 
Academic Index or the average faculty salary in the institution. The Gounnan . 
Index uses faculty research as an important determinant. in its rating scale. 
We should also expect average ' facul ty salaries to be positively correlated with 
research institutions. Thus, this study offers indirect evidence that quality 
teaching, as measured by a -student's future income, is related to research, 
activity and supports our joint product model. Solmon calcula^d an elasticity 
measyre, defined as the percentage change in students' future incomes with 
respect to a change in average faculty salaries. This elasticity coefficient 
was estimated to be .4985, which means for every one dollar change in average 
faculty salary (all other things being equal) we observe a one-half dollar change 
in students' annual future incomes. If one sums across all the students the 
teacher is responsible for, the total returns to quality are significant. For 
example, assume there is a ?n/l student/teacher ratio. E^ery one'doHar increase 
in faculty salary represents a ten-dollar increase in students' annual future 
incomes.^ If we assume the average faculty salaries across the institutions 
ars correlated with research productivity, then- the monetary benefits of the 
joint products of research activity are signficant. 

The general conclusion one can draw fropi these studies is that fu>ther 
research is needed. Using student evaluations as a measure of teaching Quality 
may simply reflect lower student achievement scores, if one believes s.omc of the 
studies cited previously. To design explicit incentive systems based on student 
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evaluations may simply induce lower student achievement and give a further 
boost to grade inflation. Solmon's study was not designed to test the joint 
product hypothesis and only indirectly suggests support of the hypothesis. Fur- 
ther specification af teaching quality (for example, the effects on future income) 
is a step toward testing the joint products hypothesis. We now consider 
what peer group influences affect teaching thresholds defined as minimum 
teaching effort levels. 

^ F^iculty Externalities 

We. have previously discussed a minimum teaching gf fort, or threshold con- 
sisting of faculty effort devoted to attendance in class, grading exams, 
student advising. The minimum effort may be considered a lov^er bound set by 
the administration. Low levels of teaching effort by a professor* may also 
generate extemalitijes to his colleagues. In such j)rograms as economics in 
which courses build directly upon previous leamiiiy, the .effort of the "prin- 
ciples" professc/f affects the prior achievement levels of students entering 
more advanced courses. In this sense teaching involves externalities. As an 
illustration, consider Figure III-l as the ad\/anced professor's choice set. If 
the "principles" professor increases the students' achievement levels to a. rather 
than a^=, the advanced professor is able to choose more leisure for afny en 
achievemen^;^ level than if the students' prior achievment levels were at a^ . 
Whether the advanced professor chooses more, less, or the same amount of effort 
(leisure), he is still better off (higher indifference curve), Assuming student 
achievement is a normal good in his utility function. Similarly, any increase 
in the technology of teaching at the "principles" level can be absorbed by 
Uie professors of more advanced courses. 
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These teaching e-.ternal ities may, for two major reasons, be internalized to 
a greater degree in smaller departments than in larger ones. First, the contri- 
bution of the individual professor in a small department is more easily detected 
by himself and by other professors, and colleague dissatisfaction can be applied 
to change his behavior, that is, increase his teaching effort. In a large 
department, the instructor at the advanced level will find it more difficult 
(more costly) to determine who is doing a poor job at the lower levels, since 
students from several different "principles" professors are likely to be mixed 
among his classes. Also, because)he belongs to a rather large group of facnity 
members and his overall contributlwto the average capability of all majors 
is likely to be rather small, a goal of attempting to produce "quality" graduates 
will have little influence on his teaching behavior. His contribution (or 
lack thereof) may simply be undetectable, and he can "take a free ride." 

Second, because the professor in a smaH department may be teaching the 
same students in a sequence of courses from "principles" to specialized courses, 
trie professor himself reaps the benefits of his own efforts at the "principles" 
level; his task at. higher levels wfll be easier. In addition, the opportunities 
to "take a free ride" :n a small department are lower since each professor makes 
a significant contribution to the average capability of all students who major 
in the department. 
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CHAPJER VI 
SOCIAL BENEFITS OF LEARNING 
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Therefore, it ts questionable whether these arguments are market imperfections 
or legal restrictions on markets. West [77] presents an excellent treatment of 
this issue, concluding that at best a weak argument for government loans can 
be made but not for student or institutional grants. Assuming West is correct 
we now examine the "social benefits" argument for subsidies (grants) to 
students and/or institutions. 

According to the "social benefits" argument, the student benefits society 
by becoming educated. Since the resulting benefits are externalities (external 
to the student), the student will choose education only as far his avn marginal 
private benefit equals the marginal cost of his last unit of education. There- 
fore, unless the student's "higher education is subsidized such" that the student's 
marginal costs are lowered, resources to higher education win be inefficiently 
allocated. That is, an equilibrium will result in which the total social 
marginal benefits to both the student and society exceed the marginal cost^of 
non-subsidized education. There have been a numbef of attempts to define the . 
social benefits more specifically: reduced crime rates, increased charity, good 
citizenship (as manifested in voting behavior). Most of these results n^ay be due 
to the higher incomes associated with education. That is, crime is less 
profitable to an individual whose opportunity cost (wage rate in other professions) 
is highei . Similarly, charity and good citizenship may be goods that exhibit 
positive income elasticities. Therefore, direct income redistribution may be 
a more effi.cient way to achieve these sctcial benefits than the indirect effects 
of increasing education. 

. The good citizenship argument, however, is a domin^^nt argument supporting 
subsidies to higher education. In essence, supporters of the citizenship 
argument believe there are externalities associated with certain kinds of 
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literacy (for example, economics, political science, sociology), so that 

education is a public good. If the individual becomes more knowledgeable in 

those $ubrject areas, he will be able to analyze public issues more astutely . 

and consequently can make more informed decisions at the polish For example, 

he may vote against tariffs thereby lowering the price of products for all 

consumers- Thus, the educated individual can contribute to improved efficiency 

in government policy and can enhance the public welfare. We now examinethis 

argument in terms of the Downsian Paradox. 
» 

The Downsian Paradox 

Let us consider the payoff to the individual of voting. Following 
Downs [Z3], ch. 13) and, more specifically Tullock [70, p. 109], we can 
compute the payoff to voting: 

^ . BDA-C^=P (1) 

B benefit expected to be derived from success of yom^ party or candidate 

D = likelihood that your vote will make a difference 

A = probability estimate of the accuracy of your judgment 
= cost of voting ^ 

P = individual payoff 
If the individual were a dictatofi his influence on policitical decisions would 
clearly be greater than if he w^re an individual citizen in a democracy. Simila 
if the decision were mad^ti the private market rather than the voting booth, 
the influence of hi<; decision would be greater; his influence is determining. 
However, 1n an election, the influence of his vote is reduced considerably—' 
the probability of his vote determining the election (or that he is the median 
voter) is extremely low. Using Tullocks' example, suppose that it costs an 
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individual $l.tfO to vote. Assume the differential of his candidate winning is worth 

$10,000 to the individual and that his judgment is .5 accurate. Assume also he .is one 

of ten million voters thus the likelihood ^)f his vote making a difference is 

.0000001 (value of D). The voting payoff is negative: 

' ' . ($10,000 X .5 X .0000001) - $1.00 = -$.9995 

Tlvcse assumptions appear fairly realistic and are positively biased, if anything 

(for example^ $10,000 differential benefit). However, given these assumptions, 

there is no incentive to vote. .Currently there is no satisfactory explanation 

of why people do, in fact, vote. Thus, the paradox remains. 

One may quibble about the magnitudes invotVed and introduce qualifications, 

many of which have been handled elsewhere ^3 , 70], and yet still conclude- 

that the rational voter will incur little cost in voting. Because of social 

pressures and what Downs has called the "long-run participation *value" of seeing , 

democracy work, the voter may be willing to register,- learn the candidates' 

•names, and 'go to the polls on election day, but he will typically be uninformed 

about the issues of thp election. He w"ill,be "ra-tionally ignorant." 

ft 

The argument that the social benefits cf good citizenship motivate student? 
to learn has an appealing sound. It is as if Plato's "Philosopher King" ^ 
government were applied to democracy. However, the Downsian Paradox- casts consid- 
erable doubt on whether the ''college educated" voter will be more rationally 
informed than the average voter. Again consider equation 1. Suppose a college 
education increases the accuracy (A) of the individual's judgment to 1^ That 
is, he is always sure that his vote is correct. Even this assumption yields 
negative payoff. Moreover, there is still little incentive to invest heavily 
in collecting information to support one's judgnient. Suppose a student is 
perfectly informed about the theoretical structure of the eponoiny (a highly 
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unrealistic assumption even for economics professors). A decision on an ficonomic / 
' '• ^ 
issue requires basic information about the money supply; government expenditures, 

investment, etc. This information iS not readily available or digestible. 

The University of Pennsylvania model, for example, has over one liundred equations. 

In other words, s.tudents who do not incur the costs o,f using their acquired 

analytic tools vvill vote no more intelligently than those who have not had the. 

"public good" courses. 

Downs [24] has used the "rational ignorance" argument to suggest that 

government expendi tures may be too small in a democracy. On the other hand, 

he has argued that government expendi tures may be too large if the voter is 

informed only^on the issues that affect him to a considerable extent. For 

example, the voter will favor any proposal if the gains he receives exceed the 

private costs—if the (differential) benefj^ts he personally receives from the 

enactment^ of government policy exceed Ih^ t^ixes he pays. He will, therefore, 

vote for proposals under the following cond>tions, %gardlesS of how literate 

he is or how much his literacy is raised by public goods Institutions: 

1. the costs are imposed on o.tfiers and the benefits a^e general; 

2. t;ie costs are imposed on others and the benefits are epecialTy aimed 
at his own private interest or those of his particular interest 
group, 

3. the costs are spread through general taxation and the benefits are 
discriminatory in his favor (and the benefits exceed tji^e costs). 

For e'xample, we should expect students, professors, and administrators to vote 
in economics to vote for politicans who oppose tariffs on the importation of for- 
eign textiles; we should not expect students, professors, and administrators to vote 
for increased subsidies tohigher education, though taxes to support the subsidies come 
partly froii the poor; we should expect aerospace workers to favor proposals to send 
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men to Mars because such proposal will redistribute income in their favor. If 

men vote in this way, rationally, fiOly realizing the arguments against the 

proposals, either the benefits of public literacy are reduced from what they 
♦ 

would be otherwise or the costs of achieving any given level of benefits arfe 
raised. 

One might object to this line of reasoning on the grounds- 'that people do 

vote with the welfare of others in mind— a textile worker. may vote against a 

tariff on textile imports in order that others may be able to- buy textiles at 

« 

a lower price. This weakens but does not .destroy the argument. There is 
nothing in the discussion thus far which would not permit^the inclusion of 
charitable feeling in the preference function of the voter, although it does 
seem obvious that few textile workers support free trade in textiles. Education 
may, however, increase the number of voters who express charitable feeling at 
the polls, possibly because, by making voters (including textile workers) aware 
that tariffs on textiles raise the price of domestic textiles, the cost 
to the "charitable** voters of supporting tariffs is correspondingly increased. 
To the degree that thene are charitable voters, one can e^ect a marginal res- 
ponse due to public goods education; however, only those people for whom the 
charitable benefits exceed the private benefits received directly can I expected 
to switch their support. 

The issues in an .election campaign are generally Numerous and varied. -The 
typical voter finds it impossible or exorbitantly expensive to consider ail tKe 
issues in any depth, and, consequently, he may minimize the costs of selecting 
a candidate by considering only those issues which have the greatest potential 
benefits exceed the ; 'onal costs of those issues which he considers, even if it 
is agreed, for example, that the national^ income may be reduced. The costs of 
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making- decisions bias the voter^s choice calculus. The analysis required for 

the voter to uncover logrpJHng and the resulting inefficiencies in the total 

program may be top costly. Therefore, voters who have been given public goods 

courses will continu(^ to vote their preferences because these issues dominate 

ttje platform of the candidate and their choice calculus.. Persons who have a 

high ^take in the maintenance of the "military industrial complex" may^ .focus 

on the candidates' position on militarj^ appropri ation.and ignore many other 

planks in the platform, which may ha-ve a net negative impact on him. 

Finally, higher education is not tiniversal. Far fewer than half the high 

school graduates receive a college degree. Today only fifty percent of high 

school graduates enroll in a college or university. If higher education radically 

changes preferences or attitude^ (we have assumed throughout our analysis 

that preferences remain unchanged) one might argue that higher education 

produces more' friction between those who have and have not attended college. 

The "hard hat" versus ^intellectual" controversy popular in the 60's makes* ^ 

government less stable. Unless we are willing to accept a "philosopher king" 

governTOnt rather than democracy, it is difficult to understand the "good 

citizenship" argument for higher education, given the current participation 

Ydte in higher education. Moreover, higher education that is nat universal may 

' allow the "educated" to extract more from the government, becau/e they have 

2 ^ 

been educated at the expense of the uneducated. 

'The good citizenship argument for subsidies to higher education has been 
primarily based on emotional appeals with little analysis of the collective 
choice process. Such required courses as economics, sociology, and political 
science may attempt to instill good citizenship. The mere fact that they arc 
requi red supports our premise that the individual benefits from these courses may 
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not be sufficient to induce students to vaUntarily j^elelt them. Secondly, 
there, is some evidence to suggest that these courses may be considered as 
"inferior goods". as discussed in Chapter 11.^ 

Social Allocative Benefits ^ 

Welch [75] and Schultz [54] have recently introduced another social benefits 

'■ ' t 

argument— in a "technically dyrvamic economy, educated persons are more adept 
than less educated persons at critically evaluating new opportuhUies because 
thfty can distinguish'more fluickly between the systematic and /andom elements in 
such an economy..." [54, p. 17]. Thus, it is argued that resources will be 

allocated more efficiently and much faster because of educated entrepreneurs 

( 

The allocative benefits are the sum of two parts: ^(>) the benefits tffat accrue 
to the educated persons as a reward for his expeditious response to the oppo»»- 
tunity and (2) the benefit that accrues to the consurn^ sooner .than it would if 
the production response had occurred with a longer lag. To quote Schultz [54, p. 19; 
"The educated person- who is capable of exploiting such opportunities first (fastest) 
stands to gain relative to those who respond less expeditiously. Then, as th'?se ^ v 
- opportyniti'es are realized under competi^tion, the gains from a set of better 
production possibilities, for example, are transferred to the intermediate, 
and .through them to the final, product, where they bedome consumer surpluses." 
Welch found that more educated farmers did have an advantage compared with- 
less educatpd farmers in responding to the .dynamics of growth [75]. 

Note that this argument contrasts with the good citizenship argument. The 
allocative social "benefits rests on the self-interested gain of educated persons ' 
exploiting raw opportunities in a dynamic economy.^ There is no need to introduce 
a social conscience or Social benefit calculus since educated individuals 
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exploit the opportunity for their own ^ains. The externalities of increased 
consumer surplus are incidental by-products of the choice calculus of the 
individual exploiting the opportunity. Following Buchanan and Stubblebine [l7] 
these externalities may be properly termed infra-marginal or Pareto iVrelevar.. 
The benefits that reward the educated person for Ms expeditious response to 
Uhe opportunity can be considered a part of his .ate of return from education. 
If the rate of return is sufficient to induce individuals to invest in education- 
wit out subsidies, taking into account the market imperfections discu£3Gd 
previously, then these allocative social benefits would be forthcoming in the 
absence of subsidies. 

On the other hand, the good citizenship argument maintains the educated 
^ individual incorporates the potential social benefits into his choice calculus 
^with considerable information cost to himself and negligible private benefits 
Of his informed vote. The student leaving formal classroom instruction must 
decide whether or not he will maintain his capital stock of knowledge and . • 
whether he will use his- knowledge in his voting decisions. If the benefits of 
higher education are truly external to the individual and he is forced ' 
to learn as a result pf externalities, .the student upon leaving the classroom 
is in the same predicament that he was in before he ever took the'coursework: ' 
there are no private benefits (of the benefits may be too small to entice him 
to voluntarily take the courses) and the costs of. maintaining. the capital stock 
can easily: be greater than the private benefits. He may therefore rationaTly 
refuse to maintain the ci tizenship-related knowledge. To put the point another 
way, the st^udent may let those aspects of his literacy relating^to "intelligent 
votinq" depreciate to zero. What is romemborod in the long run may be 'completely 
fortuitous. The fact that educators have found that students' retention 
deteriorates rather rapidly is fierf^ctly understandable frt)m the point of' view 
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oY public choice theory. The allocative jbenefit aspects* of education may not 
deteriorate as rapidly as the public good aspects. 

SociaT'Benefits of Communications 

Another argumer^t for educalion subsidies is that educated individuals can 
more readi ly^communicdt|fe with each other deriving greater returns from education. 
It^s al^o argued 'that because the students study similar^ things and because 
of improved' communication skills, education can generate greater social com- 
patibility whicfi may reduce the cost of daily living and add more stability to 
society. 

Ihe problem of optimizing social learning in analogous to the classical 
-public goods/externalities problem of the bee keeper and the apple grower. 
. , The bee keeper may underproduce bees and honey because he does not privately re- 
ceive the benefits the bees, have on the production of apples, and similarly for 
the apple grower. If the bee keeper alone expands his holdings of bees, dimin- 
ashing returns can set in since the input of apple blossoms is held constant ; 
. if the number of apple"" trees is increased at the same time the number of hives 
is expanded, the percentage increase of honey and apples production can be 
greater than if eithe|l party acted independently. If the bee keeper and apple 
grower cannot agree (meaning the cost of agreement is too high) to simultaneously 
expand production, an underal location of ^^esources in the areas can result. If 
(the enforcement costs are low or nil, a government requirement that the bee 
keeper a(^d apple grower eApand production can be Pareto efficient. Herein lies 
a justification for compulsory education up to some level (for example, high 
schoO'l). All students can benefit (in a manner simlar to a required expansion'^ 
of ied and apple production) if certain courses or a certain duration of schooling 

ERIC 



^. 130 

are required; becjuseeach student knows that others will be increasing their 
literacy levels, and he may want to onveVse with t* and relate to them, 
the student may be motivated to learn more. 

However,' the public good argument is considerably weakened if the level of 
educatioii is not universal (as it is not in higher education). Students with 
higher educatian may generate negative externalities in terms of communications 
on those who do not have degrees. The net effect of higher education may be 
divisive rather than cohesive. 

Conclusion 

We have attempted to introduce some logic into the good citizenship argument 
cf higher education rather than appeal to emotions. The Downsian Paradox 
makes this argument highly questionable as grounds for subsidizing higher 
education. Moreover, the^more recent social alloeative benefit argument does 
not necessarily imply subsidies if these benefits are considered Pareto 
irrelevant. The| go'^d citizenship argument implicity assumes higher education 
can mold individuals (with preferences, opinions, and .atti tudes) into good 
citizens. Sihce higher education is. not universal, one has to wonder if the 
argument can be used in a democracy. Moreover, Tullock [70, ch. 1] has convin-. 

m 

cingly^argued that preferences are not as plastic as many would have gs believe. 
Hi'^ argument is that advertisers would find it .more efficient to cater to existing 
preferenre distributions rather than attempt to shift preferences which may be 
costly. This, of course, runs counter to ualbraith's thesis. Similarly, in 
our model faculty and student choice may lead to learning situations where prefer- 
ences arr. not drastically altered. In addition, students may emulate faculty 
preference:) for a grade but this emulation^ may not be lasting. 

13/ 
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Considerably more research on voting behavior is necessary to document 
what ffiight be called an alloc^tive benefit to society of educated persons* 
voting behavior as opposed to their behavior in the market. 
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CHAPTER VII 
INTERDISCIPLINARY AND MULTI DISCIPLINARY 
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expository purposes, we modify Jantsch's types and give a somewhat different 
interpretation of the four program groups; Our intent is to concentrate on 
the input and output characteristics of alternative programs and more specif i 
cally the foregone costs (benefits) of students ancl faculty in pursuing alter 
native program designs relative to a single discipline. For our purposes, 

• 

FIGURE VINl 
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Jantsch's first two types (Multidisciplinarity and Pluridisciplinarity) will be 
defined as multidiscipline programs. In both of these» disciplines are 
essentially juxtaposed to one another with the student organizing the former 
and the faculty organizing the la'^'er. .These programs do not explicitly extend 
' the' Sub ject matter or analytic framework boundaries of the respective dis- 
ciplines. On the^qther ha' , we define Cross-disciplinarity and Interdi sciplin- 
a^iity programs (Janisch's latter types) as extending tfie boundaries of the 
respective disciplines in either of two ways. In a Cross-discipline program 
the boundary of one discipline is extended. We define Interdisciplinary programs 
as the extension of knowledge in^a new dimension not specifically bounded by 
either the analytical frameworks or the su|)ject matter 6f the respective 

disciplines from which it is derived. It utilizes a set of common axioms \o 

3 • ' • 

derive new theories. For example, public choice can be defined as a discipline 

that uses the analytical tools of economics as afplied to the subject matter 

of political science. ^ 

In summary, we shall concentrate on the production and demand sides of 

program design of studies involving more than one traditional discipline. We 

shall not discuss the academic relevance of traditional disciplines. 



Hul tfdisciplin^ry Model 

Assume that two traditional disciplines, x^-and X2» are to be combined into 

4 

a single graduate program. The two-discipline model may be expanded, to "n" 

dimensions. These disciplines may be both from the social sciences or one may 

be from social science and one from natural science. This mix is critical 

since aptitude and achievement inputs may be considerably more demanding in 

the latter case than in the former. The options open to the student are represented 

in Figure VI I -2. It is uss':med that separate courses are offered side by side 
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with rrt) attempt at integration (for example, team teaching). Program -organi- , 
zation is simply some ratio of courses and Xg (with necessary prerequisites) 
taken in the respective disciplines. The student selects the courses, and the 
ratio of x^/xg within some institutional rule (for example, between Z-j ^nd Zg). 

Assume Xq (at the origin) represents the achievement level of an under- 
graduate who has sufficient prerequisites (achievement) to enter either a grad- 
uate program in x^ or Xg. Further, assume this hypothetical student has suffi- 
, cient aptitude to successfully achieve or complete a graduate program in either 
field, given the respective performance standards. That is, lie has no compara- • 
tive advantage (di sadvantage) .either in an aptitude or achievement sense at 
the time of entry. The "scale is ordinal in that knowledge (courses),!? structured 
like building blocks: x^ > x^ > x^ > x°. Assume x^ is the necessary achieve- 
ment level in field x^ to successfully pass comprehensive examinations for a Ph.D. 
3 3 

The line from to Xg in Figure VII-2 represents a time constraint (for example, 
three years) to the student, ^given his aptitudes. A student with higher 
aptitudes (but the same relative aptitudes for x^ and x^ would be represented by 
a parallel line to the right of x^^ - Xg under the same time constraint of three 
years. These assumptions about student aptitudes are critical and will be 
examined in more detail in a later section. ^ 

Assume the rays (dotted lines) emanating from the origin represent 
parameters (institutional constraints) on the allowable mix of x^ and Xg to 

qualify for a multidiscipl inary Ph.D. program. The student must achieve a 

• 1 2 

mimiu'jm of x^, given he achieves Xg (specialization in Xg) or similarly he must 

1 9 

achieve "a minimum of Xg if he decides to specialize in x^, achieving x^. The 
straight line runring" from x^ to Xg assumes that one field of knowledge can be 
sacrificed at a, constant rate to achieve another field of knowledge. That is. 
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"■^ opportunity cost Of learning X . within w 
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(level sufficient to pass comprehensi^'es) within a time constraint of three ye^rs 
may be'accortip'lished in a process sense (over time) in a number of ways, The 
dotted line represents a linear acquisition of knowledge. The solid line 
represents achievement increasing at an increasing rate while the dot-dash 
line represents achievement increasing at a decreasing rate. Definitional 
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curves. The dot- dash frontier in Figure VI 1-4 represents a case where both ^ ^ 

disciplines have learning curves in which achievement increases at a4iecreasing 

rate*with the amount of exposure (time) to the disciplines. Each of these 

frontiers, represents- an identical time expenditure (three years). The corners 
1 2 

(Z and Z ) of each of the axis represents this particular student specializing 
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side (faculty). 'However, in order to obtain a degree the student must satisfy 
such institutional constraints as a minimum number of semester hours and the' 
accepted ratip of x^/x2 courses. A pluridsciplinary program, on the othei^ 
hand, is either a coordinefted program among disciplines that have specific 
course requirements arid/or team-taught courses in which faculty from, di fferent 
disciplines teach certain segments of the course. The distinction between the 
two programs^therefore lies in who makes the decision--demanders (students) 
or suppliers (faculty) with respect to program structure. . \ 

The pluridiscipline program offers some promise of expanding the tradeoff 
frontier through faculty cooperation by eliminating redundant concepts, thereby 
leaving more time available in the three-year span for learning (teaching) concept 
in the respective disciplines that are distinct and unique to each discipline. 
For example, the concept of functionalism in sociology appears to be some- 
what similar to specialization in economics. Cost-benefit analysis seems to 
be a component of many political ^science, economics, and engineering programs. 
A concerted effort on the part of thefaculty would have tobe made to avoid 
semantic and terminology differences in these conceptual similarities. It is 
assumed that niul tidi sciplinary faculty are drawn from the traditional disciplines 
and that an incentive structure to encourage involved faculty participatipn is 
absent. A later section will discuss the costs to faculty of engaging in a 
program that involves a strong commitment to understand other disciplines. 
Therefore, it is assumed that courses or concepts are juxtaposefd to one another 
with limited cooperation that may avoid redundancy as long as faculty costs 
arenm>t high. * 
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Market and Status Implications of a . / 
Multidisciplinary or Pluridisciplinary Program 

Figure VII-5 represents achievement possibilities within a three-year 
time constraint assuming a linear tradeoff frontier. Assume (x^, X2)' 
represents a degree, in field and 1^ (x°, X2) a degree in field Xg, and 
T-yi (xj, X2) a multidisciplinary degree. The multidisciplinary student who 
chooses a bundle of courses such as 1^^ (xj, Xg) is at a relative disadvantage' . 
in achievement at the end of a three-year time constraint when compared with 
either traditional discipline or Z2 since x^ > x] and X2 > X2. The multi- 
disciplinarian, of course, has a comparative advantage in over the traditional 
student in X2. Whether the comparative advantage outweighs the comparative 
disadvantage or vice versa remains to be seen. A convexed tradeoff curve 
increases the differential and a concave curve diminishes the differential. 
This differential may be a sufficient barrier to entry into a traditional academic 
department irv either field x^ or X2. The multidisciplinarian may lack the 
competitive position as a colleague. We have not found data to support or 
reject this hypothesis. On the positive side, a strong demand for products 
(students) from multidisciplinary programs would appear to exist where firms^ 
governments, or academic insti-tutions have problems of i'ndi visibility of 
resources. For example, a junior college may find these students exceptionally ^ 
well-suited because they do not have -adequate /esources to hire one specialized 
student in one in X2- The choice in .the absence of Z^2 Z^ or Z2. 

Siiiiilarly, government agencies and small firms may also have high demands for 
training such as 1^^ (x], Xg). Agencies, firms, and institutions who can afford 
to hire at least one x^ type student and one X2. type student are presumably better 
off with students fromXtraditional degree programs. Two students who complete a 
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muUi disciplinary program in and x'g are not equivalent to two students each 
of whom completes a program in the traditional disciplines, "and x^ respectively, 
(that is, x^ + X2 2(1/2 x^ + 1/2 X2) since the laf.2r is not multiplicative). 
That is, the specialized degree has a comparative advantage relative to 
multi disci pi i.nary student because the specialized student has gone into more 



FIGURE VI 1-5 
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depth. In terms of the knowledge space, one individual who specialized in 
and one individual who specialized in X2 is represented by the point V in 
Figure VII-5, v/hereas two interdisciplinary stffdents a ^ represented by the 
point Z^2- 0^ course, some departments may find it advantageous to have 
multidisciplinarians because of the, potential cross-fertilization of fields. 
More. will be said on this at a later stage. 

Expanding the number of traditional disciplines in a multi discipl inary 
prograr From two to "rf' increases the student's comparative disadvantages in 
each fielu and diminishes the comparative advantages vis-a-vis traditional 
disciplines. To the extent peer group and status relationships among faculty 
or professionals are a function of some critical level (threshold) of expertise 
in an area, the student may find It increasingly difficult to compete in the 
market as the number of disciplines combined into a program Increases, given 
a certain time expenditure. Assumptions about the learning curve 1.. each 
di:cipl1n8 become even more critical as the number of disciplines Involved in 
a program increases. 

Student's Rel ative Aptit ude s and Achievoirients 

Figure VII-2 assumes that the student has present achievement levels (xq 
at the origin) that enable him to enter either program (x^ or without 
preparatory courses for either discipline. In addition. *t is assumed that the 
student has sufficient aptitudes to successfully compete in eUher (but not 
boih) prorram within a three-yc.*r period . A student who possesses sufficient 
aptitudes for either program is represented by the solid line in FUure VII-6. 
The dotted line represents a student with a low aptitude in program X2 and a suf 
ficient aptitude to complete program within three years.. In other words, it 
is assumed that the student represented by the dotted line is not able to reach 
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an achievement level in three years that is required for graduation if he 
speciaMzeb in ^2 (that is, he has a comparative disadvantage in ^2 relative 
to x^).^ Therefore, a student v/ho chooses a multidisciplinary progran may have 
aptitudes such that he will not be channeled into his area of comparative 
advantage. Moreover, his comparative disadvantage relative to traditional 
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vis-a-vis students in the traditional disciplines. Therefore, there is a question 
as to whether a student is able to coordinate the material. 

Cross- or interdisciplinary programs are assumed to be organized by 
faculty,and the faculty has the responsibility for "putting it all together." 
In the case of a cross-discipline program, a set of axioms derived from one 
discipline is the focaK'pbint, and other discipfines are fed through this 
axiom set. In an interdisciplinary program a new or eclectic set of axioms 
are developed towards which all disciplines are directed. Emphasis is on 
faculty behavior; student abilities play a passive and receptive role in 
program design and content. ''^ 

This section considers aspects of interdisciplinary programs in terns of 
faculty costs and benefits. The aspects covered Include: opportunity costs, . 
expected payoffs, time incidence of costs and benefits, aptitudes and achieve- 
ment levels, psychic and status costs. 

The individual faculty member trained in a traditional discipline who 
engages in interdisciplinary study ^oes so at the cost of foregone opportunities 
of further research and learning in his traditional discipline. A learning 
possibilities curve, similar to that in Figure VII-2, could be viewed from the 
perspective of faculty instead of students. However, according to our previous 
definition, cross-disciplinary or multidisciplinary programs expand the frontier 
(extend or generate new theories). In the absence of extension or generation of 
theory, the program falls undfer the previous definition-^multidisciplinary 
programs where fields are juxtaposed to one another. 

Let us assume for the moment that faculty Interaction wjth other disciplines 
does not extend the theory of either discipline. The interaction is assumed to 
b^^ a Juxtaposition of the two fields embodied In a single faculty menter. This 
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would surely increase fm market power since he has a dual discipline, but would 

9 

not necessarily increase his teaching effectiveness over two persons (one from 

and one from X2). Obviously, th's is an extreme case, since knoi^ledge of 
two fields by one person presumably increases his perception of both fields. 
■However, for an individual to gain human capital such as illustrated 
in Figure VII-2 requires a significant i^ivestment costs (for example, six or 
eight years) for a single individual. In addition, it is not clear that speciali- 
zation in a single discipline in the same time constraint would not have greater 
returns to the individual. Therefore, a priori , it would seem that only a 
program with a specific intent to develop new theories is justified in combining 
disciplines into a single organization. A program that realize this intent 
may notleave the student in a significant comparative disadvantage vis-a-vis a 
single discipline program.^ 

The extension (cross-disciplinary) or new (interdisciplinary) theories may 
be organized in several ways. It appear-; that 1 necessary prerequisite is 
« that the traditionally trained person change his environment from constant 
contact with his own discipline to constant contact with other disciplines. 
Physical location of the faculty fijom the respective disciplines within one 
organizational structure may contribute to this environment. This factor, however, 
which may be a necessary condition, may not be a sufficient condition for the 
development of an extended or new theory, in any event, new programs are being 
Resigned this way. Interaction with other disciplines may occur in a number of 
w.ays. A faculty member in x^ can take courses in Xg. Faculty member x^ and v.'^ 
may interact with a common objective to integrate and develop theory. Whatever 
the means to obtain the end (extended or new theory), the traditionally trained 
person has an opportunity cost of engaging in interdisciplinary program development. 
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There is a high degree of uncertainty in the future realization and payoffs 
of an interdisciplinary program. Different individuals (faculty) may have various 
expectations of the program's realizations, in spite of a strong desire for the 
development of an interdisciplinary program. The expected payoffs of remaining 
in one's owrt discipline are relatively certain because the faculty member has 
a grasp of the entire framework and information costs are therefore lower. 
Weighed against the certainty of the single-discipline approach is a high degree 
of payoff uncertainty in interdisciplinary work. This uncertainty is two fold: 
(1) the program's future realization, is uncertain and (2) the individual's 
ability to grasp and integrate theories other than he is trained for is also 
uncertain. Therefore, the costs (foregone opportunities in the tradftional fi'eld) 
of interdisciplinary work are immediate, whereas the benefits (expected payoffs) 
are distant and more uncertain than the returns from the traditional program. 
In a present value sense it can be argued that the returns to faculty engaging 
in interdisciplinary activity are negative or below that which could b« achieved 
in traditional programs. 

A faculty member may not have the achievement levels or aptitude levels 
(expected or real) to learn. another discipline without tremendous time and 
opportunity costs. That is, if the faculty member has aptitude levels similar to 
the dotted curve in Figure VII-6, the investment costs of engaging in interdisci- 
plinary work involving Xg are even higher. Furthermore, there would appear to 
be psychic costs in attempting to learn other disciplines. Integration of the 
disciplines may require rejecting some of the traditional frameworJc. After a 
number of years of mental conditioning devoted to learning a discipline, such 
rejection may be extremely disturbing. 

Finaljy, the uncertainty costs are presumably less to the faculty member who 
has sufficiently established himself in a traditional discipline relative to a 
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younger member. If the interdisciplinary program fails, the younger member may 
not find it easy to transfer back to his traditional field, at least not as easy 
as his more established colleague, in sumary, there may be considerable talk about 
interdisciplinary programs and strong preferences for integrated- disciplines. 
However, because of the constraints or opportunity costs of traditionally 
trained faculty, we hypothesize their behavior will be inconsistent with their 
stated objectives. That is, thare will be only token attempts to integrate. 

Decision Rules • 

An organizational structure is necessary to design and to carry out a new 

program. There (rc an untie r of alternative organizational structures and pos^sible 

decision rules. One alternative is a program director who makes all decisions. 

A director with dictatorial decfsion power has the potential ability to inflict 

considerable costs upon the faculty and is unlikely to be selected as faculty 

9 

have more democratic choices available to them in traditional .^artments. 
Committee organization seems to be the rule in academia. Assume our inter-, 
disciplinary program develops committees with an implicit constitutional rule 
that the respective disciplines have equal representation on all committees. 
Assume three traditional disciplines A, B', and C are drawn upon to form an 
interdisciplinary program. Note again that equal representation may be necessary 
to attract faculty from other disciplines. 

This section introduces the voting paradox which has been considered an 
anomaly in thp literature and perhaps underestimated, since we do not have a 
great deal, of empirical information on the process of voting. One empirical study 
has demonstrated that the "paradox of voting" has occurred in university 
elections [46]. 
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Table 1 is constructed to illustrate the "paradox" viitH i three-menber* 
committee which can be generalized to "n" dimensionjs. * 

Table 1 
Individuals 
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It is assumed that there are three alternative motions (A, B, C) which are to 
be voted on under a majority rule. The columns represent the preference 
ordGrings of- the three members (disciplines). If alternative A is, put up against 
alternative B in a straight majority vote it can be seen that I and II vote 
for A and A wins. Similarly, if B is put up agai'nst C, B wins.* If A is preferred 
to B and B is. preferred to C, it should follow that A is prefeired to C. However, 
we see that C is preferred to A, given the preference orderings of I, II, III. ~ 
This outcome has been termed the voting paradox. For a number of reasons, the 
importance of the paradox may be limited. Of coursie, the relevant question is the 
frequency with which the paradox occurs. "If rankings are equally likely over all 
the alternatives for all persons, and if the nuirber of voters becomes large, in 
the three- candidate or three-alternative model, the probability of a cyclical 
majority occurring approaches 9 percent" [13, p. 119]. 

On some issues (alternatives) of this hypothetical three-member committee, 
the frequency of preferences as illustrated in Table 1 may be quite high, given 
our assumptions. For example, considei the alternative methods of student eval- 
uation. Assume student A has an economic background, B has a sociology background, 
and C a political science background. Assume the three students are in an 
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interdisciplinary course that utilizes team teaching. It may be likely that the 
first-order preference fbr each faculty member (I, II, III) corresponds to the 
students' backgrounds. The ordering of students maj^n^flect the information and 
background o^each. faculty mmeber. The information costs to a soc'iologist to 
obtain information for evaluating a student's knowledge of economics and political 
science me^y be extremely high. Assuming second- and third-order preferences 
are equally likely, a parf-wise comparison of student performances may increase 
to 25 percent the probability of the "paradox" occurring. This assumes that the 
interdisciplinary faculty team uses a majority rule in ranking students. If 
each student needed a majority of faculty to give him high marks (that is, first 
preference ordering) in order to pass, we should expect a high attrition rate. 

The occurrence of the paradox leads to considerable confusion to the student 
who is not able to understand his relati ve class standing. For example, 
student A may ask faculty members I and III- how he compares with student B and 
fnay receive encouragement, but whefn A asks faculty members II and III about his 
performance relative to C he may receive discouragement. If the program uses 
a unanimity rule and preferences like those in Table 1 are frequent then the 
attrition rate (flunk out rate) will be relatively high. 

In practice, the paradox may not occur since the inconsistency is obvious. 
Table 1 is simply an ordinal ranking. It is likely that the preference intensities 
of some faculty may vary considerably among different students. For example, 
referring to T^ble 1, faculty member II may feel very strongly about keeping 
student B in the program while faculty member I ranks A over B and faculty -c-ter 
II ranks C and A over B, although the intensity of their rankings may It so lov< 
as to be almost indifferent. In other words, students A and C, who have backgffound'-, 
similar to professors I and II respectively, are ranked higher simply because: 
the professors lack information which would allow them to evaluate these students 
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in fields other than their own. Under this hypothetical example, B is likely 
to receive the highest ranking (an "A"). The outcome is a result of vote-trading 
between faculty member II and faculty meirbers I and III. That is, I and III may 
not vote their first preferenece because they do not feel intensely about their 
first preference relative to the second and third preferences. Note the cublic 
choice problems of grading that do not arise in traditional disciplines. 

The analysis suggests that implicit or explict vote trading (logrolling) 
may be more prevalent in interdisciplinary programs than in traditional 
disciplines due to the increased probability that preferences^are determined 
in a unique manner, leading to the occurrence of the "paradox. "^^ The analysis 
suggests that the optimal strategy for a student is that he have at least one 
faculty member of an interdisciplinary team who feels extremely intense about 
his performance. 

The "paradox" has been discussed in terms of student evaluation, but it may 
also occur in comnittee decisions on other issues where first-order preferences 
are uniquely determined by a faculty member's discipline. For example, statis- 
tical methodologies in the social sciences seem to differ considerably. Decisions 
concerning course offerings- that are derivations of the traditional disciplines 
aro another example. Finally, if faculty members are not responsible to a 
single departmental organization, it is likely that vote-trading will not occur 
as frequently, since there are fewer issues to trade (promotions » hiring, or 
new faculty, etc.) 

The importance of the paradox may have been overstated in this chpater. - 
However, little attention has been given to the organizational and decision 
rules In multl disciplinary or Interdisciplinary programs. These collective ^ 
decision rules become all the more important, when by definition, these pro- 
grans ar^ an attempt to reconcile different perspectives and frameworks of 
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the traditional disciplines. The choice of decision rules my be a major 
factor that inhibits a convergence of traditional disciplines. 

Finally, it is not clear that proposed interdisciplinary programs -should 
inolve teaching, if the intent of these programs is to develop or extend 
theoretical frameworks, teaching' may detract from this goal which may prx)perly \ 
be considered research. Funding arragnements tied to student enrollment may. 
Of course, be the reason tliat these new programs are implemented without a 
developed theoretical framework. 

Conclusion 

, university resource allocation is an important pol icy, issue. Too often 
decisions are made in the university community that reflect vested interest 
groups within academia. This chaDter has e;camined some tradeoffs that must be 
made when considering the development of new multidisciplinary or interdisci- 
Plinary programs. We have tried to be .neutral about the value of ttiese programs 
relative to the traditional discipline approach. Rather than criticize the * 
programs, we hopefully presented a usefal set of ideas to those institutions 
contemplating new programs in multidisciplinary or interdisciplinary studies. 
The classification of programs in terms of student and faculty organisation is an 
operational rather than epistomologi cal concept and seems to nect.sarily be the 
first step in program design. Institutions considering multidisciplinary 
programs should consider the market potential for such students. Government 
and private oroanizations that have problems of resource divisibility represent 
the best market potential for products (graduates) of these programs. The 
comparative disadvantage of students in multidiscipline programs relative to the 
traditional disciplines increase as the number of disciplines involved increases. ^2 
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SimiTarly in° interdisciplinary programs, as the number Qf disciplines increases 
faculty costs of integrating'disciplines also increase. Finally, the decision- 
making rules that determine student evaluation and pre am design may lead to 

Unexpected outcomes. All of these factors suggest' that multi disciplinary and 

J 13 
interdis.ciplinary programs should be initially restricted to two disciplines. 

the two-discipline approach may represent the greatest gains from exchange 

and minimize the opportunity and deci^sion-making costs. 



CHAPTER VIII: CONCLUSIONS 
One can argue- that the emergence of disciplines is the result of attempting 
to nunimize the externalities associated with public good type lectures. Critics 
of the status quo in higher education seem to implicitly have a tutorial faculty- 
student exchange model in mind when advocating change. Clearly such arrange- 
ments would intematfze the externalities associated with student and faculty 
interactions in the learning process; however, significant economies of scale 
associated with classrooms would have to be sacrificed. In addition, critics 
are often expressing an opinion that certain preferences (for example, students) 
should count more than others (for example, faculty or taxpayers). We have 
used the realistic assumption that the professor has the right to determine 
what is taught (he defines the student's field of ciioice) and the right to 
rank students actording to his preferences. These rights are granted under 
academic freedom. While the professor can be considered as a despot in the 
classroom, the student still has considerable freedom of choice. He can 
choose to allocate his time according to his preferences and can vote with his 
"feet (that is, change curricula). Consider the Coase Theorem in this context. 
Suppose students had the right to determine what is taught and how they were 
ranked. Would the allocative outcome be considerably different? 

First, such a property right arrangement would raise a number of collective 
choice problems. Some decision rule would be necessary to detemine what is 
taught and the criteria for ranking. If a rule of unanimity were used, it is 
likely that nothing would be taught and no. ranking scheme would be decided upon. 
If majority rule, then the median studer.t'«. preferences ara sjtlsfiod with 
externalities 'generated to no^-median students. Moreover, a grade distribution^ 
Is likely to result with the minority getting D's and F's. It Is not clear that 

163 . " 



ERIC 



157 



the qrade distribution would reflect the or/iinal ranking, of students in an 

achievement sense. Considerable student effort would be devoted to logrolling 

that would otherv^ise be devoted to scholastic activities or leisure. A full 

discussion of this ipue is beyond the scope of this book. FurtheTr research 

along the lines of Tiebout*s model -versus voting models would appear to be 

fruitful in examining alternative property right arrangements for students and faculty. 

We devoted a considerable portion of this book to examining the inherent 
difficulties of defying the marginal product of professors (.for example, 
good teaching). Academic freedom permits decentralized decision making 
(individual professor's preferences count) which has attributes of a competitive 
environment, while at the same time creates difficulties of devising an incen- 
tiye system on a performance' criteria. On the other hand, standardization 

of exams and/or the definition of knowledge would inhibit competition and raise 
a number of collective choice problems* Professors would mechanistically attempt 
to maximize student scores with little motivation to extend inquiry beyond the 
"standardized" boundaries of knowledge* Academic freedom versus stadardization 
represents a dilemma for which we see no pat answers. 

We have applied the tools of consumer choice theory, wage theory, and 
collective choice theory to learning. We have attempted to take a positive 
approach in describing student and faculty behavior as "it is" rather than 
how It "ought" to be. Even though our definitions of utility functions and 
learning functions have been extremely simple, the implications derived from 
therii uu e a certain degree of complexity. Whi]e theoretically we have been able 
to distinguish between^ apti tudes (a rate concept), and achievement (a stock con- 
cept), operationally this is a difficult task. Moreover, there is the operational 

dlffitultv of externally defining opportunity cost associated with any choice 

r 
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gleaming) process. We have u§pH th^ t, 

focused w tfne allocations Of students . , ' ' 
-"-9. It is not m , ' ''"'""'"^ 

■ ever we do , '"^ "^""-^^ ---erable expense. „o„. ' 

ever, we do feel our analysis should lead to ,„proved empirical stud- ■ ' 
«>ni„g data by emphasizing the oenera, fra™= . • " 

^'aculty .a.e choices. Partial "^^'^ and 

Kartial analysis of behavior in - 

essence denies student choice., ex-stence 0/ 1 " ' 

WO h . existence of alternatives. Moreover 

we have defined 1mprx>venents of eff-^e,cv in i ■ 

r>ot ignore cost. • ' '''' 

'gnore costs imposed on students and facultv Fff • 

date have for the . . • Efficiency definitions to 

tor the rv. ., part ignored opportunity costs hv fn • 
resource costs. ^ °" P^^^^^'"! 

We hope this book has presented a new and useful framework to a , 
beaming. p.,,,er integration with psychological 1 " 
apoear m k . Psychological learning theories would 

appear to be a fruitful avenue of further researrh r. • 
comoar -iw. . ''esearch. The integration of a 
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irprove th. i • "'^"^''^ undoubtedly 

in.prove the analysis. An examination of other institute- i 

a<; tho r institutional arrangements such 

- the European system would also provide some indirect evide,ce t s 

the models presented in thi. book We r. . 

that . . . optimistic in our view 

^at we have "Wed" something about learning 
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NOTES 



Chapter I : Introduction 

Att?r:pts to Build "expectations" or Visk attitudes" into economic rrodels ar^ 
similar in intent to psychology models- We do not have measures of these 
attitudes* independent of revealed behavior. 

2 

Not only is there absent the notion of opportunity cost and inherent difficulties 
of measurement from an external observer's viev/point as discussed by Buchanan 
[12], but also the educational psychologists have not attempted to deal with 
problems of interpersonal utility comparisions in much of the surveys on 
attitudes, values, and opinions. 



Chapter II: Student Choj)ce 

1 

We assume the proper signs for the second order conditions. 

2 

We arC'^ considering the learning process as defined over these fields of 
knowledge. This assumption is far more restrictive than the psychologists' 
which v^ould consider the behavior of children net touching a burner on a 
stove as learning. 

3 

We assume aptitudes are constant. This assumption is in marked contrast 
to psychological learning theories which examine the variability of aptitudes 
to arrive, at learning curves. For example, the linear relationship in 
Figure INI is often : awn as an "S"-shaped learning curve. For comparative 
static purposes, the . istant aptitude assumption is not as critical relative 
to atten^pts at defining learning curves. See [62] for models that do not 
assurrie constancy. These models lead in the direction of corner solutions 
of "specializing" in knowledge. 

4 

An alternative approach would have been to start with Becker's [6] full 
income n:odel . Full income v/ould have been equivalent to full achieverr.ont 
where time devoted to activities other than scholast-'i effort would be an 
incidental by-product 

5 

We could substitute foregone income for leisure. However, we are primarily 
considering the full-time student who has limited job opportunities and 
confines his activi^.y to the campus. 

^Echduse [26] has presented evidence that those who have higher educational 
levels seem to expend mrc hours working in their jobs. This is, of course, 
a ditlerent setting from th.it \/e arc considerinq. 

^Again, assuming the preferences of both students are identical, 
g 

Note that this argument 1: not necessarily symetrlcal. That is, a student who 
''has test scores below the ave'^ago student body scores may be rationed out by 

Ibu 
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formal admission's criteria. On the other hand, students with test scores 
above the average do not appear to choose schock that are highly divergent 
from their individual scores, 
g 

We shall go into considerably more discussion of the relationship between 
grades and faculty preferences under academic freedom in Chapter III. 

^^We are not considering grades to be based on gain scares but rather the final 
achievement scores of students represented by the final exam or a weighting 
of exams. We aiso assume grades are generally based on an ordinal ranking 
and not a cardina l ranking. 

^^We do not wish to imply that in fact there is a normal distribution of achieve- 
ment such that the mean equals the median. Our argument can be generally 
applied to. distributions other than a normal distribution. 

12 

If vdria..ce in achievement is permitted, then criterion reference testing is 
similar to normative reference testing which involves a distribution of 
achievement levels among students. We are considering only full -time students 
usually defined as taking a minimum number of courses per semester. Of course, 
time adjustments can be made to adjust to normative reference testing bj 
students not taking what is classified as a full load. 

13 

We have not introduced goods and services other than education into the 
student's utility function. If he were to pay the full resource cost of his 
education, it would be necessary to consider the tradeoffs involved in an 
increase consumption of knowledge for which he has a comparative disadvantage 
versus a decrease in the consumption of other goods and services or more 
generally a decrease in income. 

14 

Again, the distinction betv/een the two criteria largely disappears if students 
can adjust their course load. However, full-time status, defined as carrying 
a minimum number of courses, conveys certain advantages such as lower tuition, 
scholarships, loans, etc. Note that if we defined full-time status as a minimum 
time expenditure rather than course load, taking three credit hours per semester 
may be considered full time for some students if they choose some fields 
(that is, comparative disadvantage). 

15 

We are assuming that grades are a constant function of student effort. If 
grades are based on a normal distribution, i; is likely that the boundary of 
the feasible set will be concave. Similarly, if aptitudes are not constant, 
the boundary will be non-linear. See [62]. It is also unlikely that a corner 
solution will be chosen, since the student would have to repeat the cour':e 
resulting in a higher time expenditure for the degree. 

1 5 

Kield X, can be considered as Albert's major for which he prefers to receive 
rslativoly high grades (B) even at the expense oflower grades (D) in x^. 

' Staaf [62] used SAT verbal and math scores and CLEP verbal and math scores 
as proxies for the ability ra te of sub^.titution in a regression to predict 
the probability of curriculcir^ choice. 
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18 

The rate of change would be considerably higher if we considered more narrowly 
defined fields such as switches within one curricular group (for example, 
switch froin sociology to political science in the social sciences curriculum) 
or if we considered multiple switches within a student's college experience. 

19 

It sould be noted that the number of observations for each cell was quite 
small. In addition, the standard errors were high. This analysis is only 
suggestive and a much larger sample would be desirable. 

20 

The correlation between four-year cumulative grade point average and final 
two-year average grade point average is only .42 [48, pp. 23-24]. 

21 

A study at Virginia Polytechnic Institute and State University [8] indicates 
that those students who switch tend to have a success rate as high as those 
who do not switch. This evidence also indirectly supports the differences in 
perfonnance criteria and the pattern of redistribution to lower performance 
curricula. . 

2^Th1s section is an abstracted version of a published article [63]. 
23 

In addition, it is conceivable that preferences may be such that less of 
^2 is chosen (that is, a Gi f fen good). 

24 

Other studies on pass/fail reveal similar results. However, Feldmesser's 
methodology appears to be more satisfactory since he concealed the intent of 
the study and considered a student's entire bundle of courses as well as 
obtaining data on student time expenditures in various courses. 

Chapter III: Faculty Choice 



Important exceptions are Buchanan and Devletoglou [16] .^nd Breneman [9]. 

Pol lowir\9 Niskanen [47, p. 15] a bureaucracy can be characterized as: (l)the 
owners and employers of these organizations or bureaus do not appropriate 
any pai/t of tho difference between revenues and costs as personal Income; 
(2) same part of the recurring revenues of the organization are derived from other 
than the sale of output at a per-unit rate. 
3 

We fully recognize that the totality of knowledge Is not defined by professors. 
We Are examining learning only in the context of a formal institutional process. 
A student who reads a book that has no relationship to his course work 1s no 
doubt learning. In this sense the psychologist's definition of learning is 
far more general than ours. 

4 

Thero are of course broad constraints on what is taught. For example, toouy 
tliere are few, if any, geographers who would teach that the earth is fla\ 
although there are other concepts that are not wel 1 -settled. 

5 

This may well be happening if faculty are paid on the basis of student evaluations. 
See Chapter IV on Grade Inflation. 
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We shall present evidence that teaching- does not appear to enter into salary 
determinations in spite of public announcement. 

^We assume the professor satisfies sonie minimum threshold of effort devoted to 
teaching such as attending lectures and administering exams. This effort is 
what Adam Smith refers to as "to perform it in as careless and slovenly a 
manner as that authority will permit." The authority in this case consists of 
administrators and legislators. Therefore, we assume E. > 0 in all cases. 

8 ^ 

In another sense faculty behavior may not be considered as charity. The 
professor in ranking students in his class essentially screens out those students 
vMcm he will not have to deal with later on (in advanced courses). Thus, he 
makes his job easier in the sense that he will have to devote less effort 
for any given achievement level if he can screen low aptitude students out. 
For a detailed discussion of the distributional question see [321. 

9 

fhe reader should consult the article [15] for a full explanation of the model. 

^^We leave to the reader the figuring out of the effects of different aptitude 
levels and different prior achievement levels of two classes. 

^^Efficiency in learning is not very well defined in the literature. Often 
what is called efficiency is simply a faculty member's higher effort levels. 
In the absence of an incentive system to induce higher effort levels, it is no 
wonder that few of these so-called innovations are adopted. Our efficiency 
definitions require either a lower time expenditure on the part of the student 
or professor for any given level of achievement. A more general definition 
would also include other factors of production (that is, buildings, machines, 
etc.). See McKenzie [43] for a discussion of the effects of a change in 
technology in ±eacher evaluations. 

12- . . ^ 

Stiglitz does examine the case of comparative advantage. We wish to relate 
this case with the professor's role of grading. 

13tu 

There were also a number of students who withdrew who were just barely main- 
taining the minimum C average. 

14 

Some studies [26] are indicating that the rate of return to drop-outs is' 
higher than degree completers. The rate of return may be higher but the salary 
of the degree, holder appears higher than drop-outs when the cost of investment 
is excluded. 

15 

As a side note self-employed persons, aside from the professions, tend not 
to have high educational levels. This fact may partially be explained by the 
absence of the joint production process and no need for external labels, 
(screening) since the employer ?nd employee are one in the same. 

16 

This analysis is not applicable for high aptitude students who expend consid- 
erable effort since their class rank will be high regardless of the shape of 
the professor's grade distribution. 
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Chapter IV 

1 



Salary figures are adjusted by the consumer price index. Thus, the nominal 
chanoe in average salaries was 4.3% from 1970 to 1971 which is below the change 
in the consumer price index. ^ 

2 

Note that formula budgeting internal to a university may not mathematically 
be determined such as receiving one full-time faculty position for every 320 earned 
student hours. However, at the margin, we would argue that budget increases 
will go to departments that experience in increase in enrollment as opposed 
to departments that experience a decrease. 
3 

The student protests on campuses in the sixties has also led to administrators ' 
catering to student preferences. Campus riots and discruptions can cause 
legislators to react negatively to future appropriations. 
4 

See Freeman [29] for a model that looks at the effects of a change in relative 
wage rates on curricular choice. Freeman is essentially assuming the relative 
non-pecuniary benefits across curricula do not change and looks at a change 
in relative wage rates. We assume relative wage rates are constant and look 
at changes in relative non-pecuniary tenefi ts (that is, leisure) from a change 
in the relative price of a curriculum (that is, increase grade^. He examines 
a different margin than we do, so in a sense the two mo.lels are compatible. 
A more general model of student choice would include future Incomes as well as 
ths factors we consider. 
5 

Taubman and Wales [66] consider higher education in the aggregated and not 
the potential gains from identifying (labeling) a student's comparative 
advantage. Therefore, their estimates are understated relative to a case 
where students were not channeled. 

^This chapter is similar to t/e discussion of pecuniary externalities, where 
grades play the analogous role of prices. 



Chapter V 

1 

Some have also argued that the relationship is symetrical in that teaching 
adds to research ability. 

It should be noted that one can view some research as a teaching outcome in the 
future Hi/hen the research becomes an accepted part of the stock of knowledge 
and widely disseminated. Thus, one can think of an expected present value of 
research fr terms of teaching outcomes. 

^Token payments to good teaching often conie in the form of teaching awards 
or excellence in good teaching. These payments are seldom very h-igh ($100 or $200) 
•nd usually given only cn a on^e and for all basis with some schools stipulating 
that faculty are Ineligible to receive further awards until a certain time period 
has expired. 
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2 

Jantsch refines and elaborates on his types in more detail in his article. 
In addition, there is one higher level called "Transdiciplinari ty" which is 
a multilevel coordination of entire education/innovation system. 
3 

Jantsch distinguishes between teleological , normative, and purpositive levels 
of interdisciplinary studies. 
4 

The analysis may be extended to the undergraduate level with considerably 
weaker conclusions especially with regard to market implications. 

^The convexed opportunities curve obtains with either one discipline (xJ repre- 
senting increasing returns and the other discpline {X2) constant return^ or 
both representing increasing returns. 

^Expanding the time expenditure beyond three or four years may result in a 
zero or negative discounted net return to education, unless future payoffs 
are extremely high. 

''^Passive in the sense t^^at he has limited responsibility for developing sub- 
stantive interdisciplinary studies. 

As Gordon Tullock has indicated [61] some theories seem to be the result 
of "accidents" and, therefore, it may be questionable whether organization 
will lead to theoretical developments. In addition, we believe that new 
theories cannot be derived from any arbitrary set of concepts or frameworks 
in the respective disciplines, but requires narrowing the field to a subset 
of "basic!' and fundamental behav -^ral postulates or axioms that are as neutral 
as possible with respect to th normative aspects of the respective disciplines, 
g 

There are, of couse, some ai^eas,that the faculty may agree to a dictatorial 
rule. These afeas may be administrative tasks or decicions which faculty 
are indifferent or decision-making costs are too high— duties similar 
to the traditional department head or chairman. 

^^Second and third order preferences may of course not be equally likely. If 
preference orderings are like Table I rather consistently, the probability 
of the paradox occurring is increased, however, if, for example, sociology 
and political science rank economics as a second order preference frequently, the 
probability of the paradox occurring is decreased considerably. 

Explicit vote trading may be taken to mean I will pass your student if you pcss 
my student. Of course, the traditional discipline courses are taught by one 
member of the faculty and grades 'ere not determined by committee decions. 

12 

A multidiscipl inary student has a comparative advantage and disadvantage 
relative to a student from a single discipline. He has no comparative advantage 
when compared with a number of students from different traditional disciplines. 

ote that the voting paradox requires three or more members. 
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SCHOLASTIC CHOlctf; AN ECONOMIC 
MODEL OF STUDENT BEHAVIOR* 



/. INTRODUCTION 

Each year cdlefM and imivenitfes i&veat wihatantial resources in their 
attempts to gather information on students' attttodes, preferences, and 
opinions. Educational paycbcdog^ts and coimselocs fed that the information 
obtained is valuable to students for curticuhun and occupational choices. 
However, in spite of counseling, nearly bait of aD stddents switch broad 
curricuhnn * ytxps} before obtaining a degree. The educational psychologists 
base their explanation of this idienomenon on the dynamic changes in 
student preferences.* We believe that thh approach su&rs, as do most other 
preference^riented argument:, from being difficult or impossible to deal 
with operationally. 

* The sntboit wish lo thank Dsanis De d the Rand Coipontior and a 
referee for their helpM comiueiits. TUs paper was s op p ort a d in part by < gnm* 
from Uw VS. Office of Edncatk»* Dept i tnant oC Hsidth, Bdncatkm, and Wel- 
fare. The ophikm exprtaaed herein do not nsciisarlly reflect the podtion or 
policy of the US. Cffioe of Bdocarioo and no oAolal cndoraement by the VS. 
OtBce of Bdscatiqt) should be inferraL [Maonecr^ received May 1972; accepted 
September 1972.] 

1 We are deflnlna our cnrncnla broadly to eidnda switching between doeely 
related discipUaes. For example, a twitch from political stance to eodcdogy is 
exchided, whOe a switch fmm civil engbeeriaf to aociology Is iDcloded. 

2 More accumtely, educatioQal psycbologialB tend not to use a choke modal 
ffremtwork. Bmphasis appears to be plaoad on swrvey laainnBsnts using van. 
ablee or iadioss of people-mooey-orighudity orlsntatiaQ [3]. Othsis have used 
the Opinion* Attitudes, Interest lunrey (0AX8) and condndsr jodeats have 
tended to sort tbsmsslvai out In ma)or flsMs fidrly weD In line widi the OAIS 
predlotlOQi of malor flsSd iatarsst** [3, p. 24]. 
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We proposed to treat student curriculum choice with the frameworic 
of ordinary consumer demand theory and to develop an operational means 
of predicting the likelihood of a given student switching broad curriculum 
groups. Section II of this paper sets but a theory of choice based on the 
maximization of utility subject to time and ability constraints. Section HI 
presents an application of the model to the statistical prediction of cur- 
riculum switching probabilities. FmaDy, Section IV will discuss the implica- 
tions of the theory for analyzing university politics. 



II. THE MODEL 

The economic theory of choice stresses not only preference but also die 
contraints which limit the set of feasible alternatives available. Our ajqnoach 
concentrates on the constraint side of the dioice calculus by imidicitly assum- 
ing that student preferences do not change. Students actually switching cur- 
riculum groups are assumed to do so because ±ey have acquired more 
information about their alternatives.* Student preferences are for "^bundles** 
of courses which represent die fulfillment of alternative dtgnt tcquiiements. 
A student selecting a given bundle (degree program) has essentially agreed 
to conform to a set of explicit rules governing that particular bundle. These 
rules involve certain distributive (university-wide) and major (departmen- 
tal) course requirements that must be fulfiOed. Also, a minimum overall 
grade point average (CPA) must be achieved in order to graduate. 

To illustrate student choice, let us consider a hypothetical student with 
average (moderate) aptitudes in two fields of study such as social science 
(Y) and natural scimce (Z). Given a limited amount o^ time for course 
assignments, reading, ' tc., our average student wSi face a feasiUe set of 
course grades bounded by the strai^t line representing an average GPA.^ 
This is iUustrated by Figure 1 . 

Suppose the student ctaooaes to allocate all of his time to course Z. 
Then he will earn an "A** In this course and an in the odier.* This 

3 At present we shall exclude changes in relative earnings potentials from con- 
tidemtion. This will not affect cmr results qualitatively but may be of significance 
in fomittlating a more elaborate empirical model. 

4 There is, in fact, a t' Ird dimension to this constraint since the Mndeat may sub- 
stitute between study tod leisure time, thereby shifting his attainable OPA. It 
can be shown that the partial analysis we present is alio valid for this more 
general case. This Is also true if we cooikler other than a constant rate of ability 
lubstitution or the practice of distribotinf grades according to the normal distrl- 
bution, both of which would imply i more concave grade production possibllltiei 
curve (see Staaf [5], pp. 187--195}. 

5 These measures are assumed to represent objective lankings of ttie knowledge 
gained in a particular coarse. 
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Courts Y 

FIGURE 1 

\ THE FEASIBLB SET 

results in a '*C* averpgt. Point represents equal time allocations in botti 
Z and y.* This result is again a **C' average. Note that the line XiX^ does 
in fact place a bound on the feasible set. There is no way for our student to 
attain point X^. However, a student with greater than average aptitudes will 
face a constraint to the right of XiX^. The particular bundle, chosoi from the 
set of feasiUe alternatives {Xu Xi, Xz, Xa, X{) depends on the student's 
relative preferences for Y versus Z. 

Next let us conq>are our student (named Albert) with another student 
(named Isaac) who has unequal relative aptitudes but the same relative 
preferences for Y and Z. This case is illustrated in Figure 2. We have drawn 
two constraints throug)i point Xt which represents equal average GPAs for 
Albert and Isaac.^ The slope of Isaac's constraint indicates that he has a 
comparative advantage in course Y. He will, therefore, dioose course bundle 
Xi which contrins relatively more of course Y than does Albert's bundle Xa- 
With differences in aptitudes, each student wiU concentrate on thr field in 
which he has the hi^r relative aptitude (comparative advantage). Note 
that if Isaac were to choose the same bundle as Albert, he would find him- 
self at a point such as X\ where both his CPA and his level of satisfaction 
(C/o) would be lower. 

Now let us extend our analysis to include responses to institutional re- 
quirements — in particukr, the minimum CPA. We may consider degree 
programs (curricula) as being a vector of Y and Z imposed by course re* 
quirements. It is not likely that an incoming freshman is fully aware of his 

"^6" Hit equillbriiun choice witt br that which equates his rate of technical subititu- 
tioo in grade productkm (hcrv «saal to unity X with hit marginal rate of substitu- 
tion in the conaumpdon of the two counet. 
7 The tubst^tutioa effect we are analyzing is equivalent to the Hickt deAnitkm. 
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'CourM Y 
FIGURE 2 

STUDfiNT CHOICE 

attaioable set in the absence of experience.^ The average student will^ there- 
fore, cooose his curriculiun on the basis of preferences subject to his average 
aptitude constraint. Eventually, however, the information flowing to him 
through the grading system will force him to switdi in the diitction of ibt 
curriculum in which he has the highest comparative advantage if he is to 
avoid flunking out. Note that t well-endowed student (such as someone at 
point X$ of Figure 1 ) will not find the CPA constraint binding, &:rd so he 
has no incentive to switch away from his initial choice. Note that any of the 

8 High school experience may define bioad areas of aptimde. bu^ the ranitc of 
choloet i$ extremely limited. 

t 
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THE LOOrr TRANSFORMATION 



observed switching by well-«adowed students will tend to be symmetrical 
between curriculum groups and of relatively minor importance in the aggre- 
gate. 

Our prediction* based on the above analysis* is that the probability of 
a given student switching curricula is negatively related to the level of his 
aptitudes. After discussmg an empirical test of this prediction* we will 
elaborate a few implications of the anal' "is and its possible extensions. 

.7/. EMPIRICAL IMPLEMENTATION 

Our problem is to formicate a model suitable predicting the probability 
that a given student will switch curriculum groups. The standard linear 
model is not acceptable since^predicted probabilities outside the range 0 to I 
(aust be eiduded. Let us consider the ratio Pii/(1 - iP<i) to be the odds in 
favor of a positive response (a curriculum switch) under the oondition (Ki, 
Vi represents the student's verbal SAT score and Qi represents his 
quantitative score, inhere 1 implies a hi^ score, 2 a medium score, ajd 3 
a low score. These oods rang^from 0 to oe u Pij ranges from 0 to 1. The 
l-'gtt fA these odds, 

Lii « log. \Pii/(l - P,,)] 

has the deeired property* that is, a range from ~oo to +30 as shown in 
Figure 3. 
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TABLE 1 

PAOrOETION OF MALE STUDENTS SWITCIIINO CUUUCULUM GROUPS 
BBTWBBN FIBSUMAN AND aBNKtt YEABS BY SAT 8CQM* 

(Number oi ObservMioDs in Paientbeses) 



QuandUtivc 




Verbal 




Total 
Number 


High 


Medium 


Low 


High 


.28 


.28 


.33 




Medjum 


(39) 


(18) 


(12) 


(69) 


.21 


.37 


.56 


Low 


(29) 


(19) 


(18) 


(66) 


.40 


.39 


.35 




(5) 


(18) 


(37) 


(60) 


Total number 


(73) 


(55) 


(67) 


(195) 


a The groopt are divided at the 33rd and 66th perccatilet. 



Our data are from the cohort of University €i Delaware students enter- 
ing the freshman class in 1966 and graduating in 1970. Tlie sample is 
restricted to those students whose freshman and senior curriculum choices 
were within three aggregated curnculum gK}Vp$ defined as: (1) Sciences— 
physical science, biolo^cal science, engineering, nursing; (2) libertd Arts 
—arts and humanities, social sciences; (3) OlA^--education, home eco- 
nomics» busmess, physical education. A student whose senior curriculum 
group differed from the one he chose as a freshman is said to have switched 
curricula. The University of DelAware is a state schod diat has an admission 
policy favoring residents. In additiim, 40 percent of the dass is from only 
five sdux)! districts in the state. The average freshman was graduated in the 
top fifth of his class, with SAT scores about one*half standard deviation 
above the mean for U.S. cdSege tieshmen. Therefore, students are aggre- 
gated with respect to SAT scores using the distribution of scores within the 
samide rather than the national distribution. These factors suggest that the 
student data used in our analysis are relatively homogeneous in exposure to 
curriculum and other forms of institutional constraints, student attitudes 
toward the grading system, and achievement levels. 

We wiQ estimate the effect of SAT scores on the logit using the tech- 
nique described by Tbeil [6]. The linear logit specification based on Table 
1 is: 

Lii ^ a -¥ Vi Qi 

We may choose Ki - Ci = 0 since Ln is thereby normaliml to a. The 
parameter estimates for Table 1 (with standard errors in parentheses) are as 
follows: 
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# TABLE 2 

ESTIMATED PROBABILmES FROM LOGIC SPECIFICATION 

(Discrepancies in P jvnthciet) 
Verbal 



Quantitative High Medium Low 



High 


.25 


.33 




.38 


(.03) 


(-05) 




(-.05) 


Medium 


.29 


.37 


1 


A". 




(-.08) 


(0.00) 




(.13) 


Low 


.26 


.34 




.40 




(.14) 


(.05) 




(-.05) 


Note: Xl = 


3,70. xl (.5) = 3.36. 









a = -LU (0.31): the logit estimate of the propoiaon of students with high 
verbal and quantitative scores switching curriculum 
groups. 

K2 = 0.38 (0.41): the effea on the logit of a medium rather than a bigh 
verbal score. 

K3 = 0.62 (0.41): the effect of a low rather than a high verbal score. 
Q% = 0.21 (0.39): the effect of a medium rather than a high quantitative 
score. 

= 0.07 (0.1 3) : the effect of a low rather than a hi^ quantitative score. 

While the large standard errors imjply imprecision in the estimates (see 
Table 2), the overall \alidity of the specification sugpsts satisfactory agree- 
ment of the model and the data.^ However, if this method is to be used to 
predict student curriculum dioices, a much larger sampiw is desirable. We 
believe that the positive sign of each of the SAT score effects is in sub- 
stantial agreement with our theoretical prediction. 



IV, CONCLUSIONS 

Our evidence cleariy supports the view that students are channeled into the 
curriculum groups for which they have a comparative advantage. It is useful 
to extend the analysis further to predict possible changes in university struc- 
ture thut migbt be induced as tltc economic and political environment be- 
comes less favorable to higher education. 

First, we can relax our implicit assumption that all curriculum groups 

9 Sec [61 p. 115. for a description of this lest An additional tnalytis for females 
failed to achieve a satisfactory level of significance. 
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maintam identical performance standards. This a8suiiq>tion would have led 
us to predict that the curriculum distribution of a cohort of students in their 
freshman and senior years should be the same; that is, the gains and losses 
by curriculum groups should be symmetrical. However, several studies [1, 
2, S] indicate that the gains and losses aie markedly assymetrical. Curric- 
ulum ^ups such as engineering, biological sciences, and the physical 
sciences tend to be net losen, while education, business, and the social 
sciences tend to be net gainers [1, 2, 5]. 

Data collected at the University of Delaware suggest a reason for the 
asymmetrical redistribution of students. Eleven curriculum groups were 
ranked according to average scores on two external examinations given 
during students* sophomore and senior years. The examinations were the 
College Level Examination Program .(CLE?) and the Graduate Record 
Examination (GRE). The subject matter areas on both examinatioas were 
natural science, social science, and humanities. The results show that phys- 
ical science students, for examine, scored above education students in all 
three areas. AIsc, the rank correlation coefficient between external test score 
(that is, CLEP and GRE) and cumulative four-year GPA is .46.**' In addi- 
tion, the correlation between external test scores and the last two-year GPA 
is -.39 (significandy different from zero at a 99 percent level of confidence) . 
Finally, grade averages for physical science, biological science, engineering, 
and humanities are lower in the rank order for the last two years, whDe the 
positions of home economics, elementary education, and physical education 
arc hi^r. All of this evidence points toward larger differences in perform- 
ance criteria across curricula. 

Now, how can our findings be applied to univenity decision-making? 
Clearly, performance standards are analogous to prices in terms of resource 
allocation. Curriculum groups may undertake a great deal of "gaming" in 
the form of adjusting relative prices (grades) in the face of serious fiscal 
difficulties. Our model and others based on competition among departments 
suggest that in order to maintam budgets and staff, departments may under- 
take a poliq' of grade inflation. As a consequence of this, we would uredict 
degree devaluation. As an alternative, suppose that the university required 
all pcofesson to adhere to a strict standard grade distribution, lliis would 
mean that all faculty, departments, and curriculum groups would have iden- 
tical grade distributions. The assymetrical redistribution of students among 
curriculum groups would tend to become symmetrici;:. i bo policy implica- 
tions of such a move are interesting. ''Gaming** could no longer tal^ the 
form of relative price adjustments. Instead, depa.nments would compete on 



10 The cut relation between four-year cumulative GPA and final two-ycar GPA 
is only .42 f4, pp. 23-24] 
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